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THE ACTION OF CORTISONE ON CORNEAL TUBERCULOSIS 
STUDIED WITH THE PHASE CONTRAST MICROSCOPE 
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two groups of mice ‘ ‘ id the other 
wer in sube« both experiments the 


orneal imoc 


RESULTS 


In the control anima the corneal lesions deve oped as previously described 
i.c., rapid cellular in vith the formation of a core of cells and intracellulat 
multiplication of bacilli with subsequent breakdown of macrophages, corre 
ponding roughly to the appearance of a macroscopic lesion. In both the control 
groups, macroscopic lespor began to appear approximately the sixth dav after 
moculation 

In the cortisone-treated animal the course of the infection in the cornea was 
ery different Iwenty-four hours after inoculation, large clumps ot 
vere seen in the site of the needle track. There were few cells in contradistinection 
to the massive cellular invasion forming the core in the control animals. There 
were | “ however, and some of these appeared to contain a few organisms 
In the remainder of the cornea there was a fair amount of cellular invasion in 
cluding “gray” cells and some leukocytes. The central area also contained a few 
dots, again in contradistinction to the many seen in the equi ilent site in the 
control cornea 

Forty-eight hours after inoculation, in the cortisone-treated animals the central 
distorted patch, representing the needle track, contained many clumps of bacilli 
but was practically free from cells, again in contrast to the control, in which 
there was massive cellular invasion of the site of inoculation. In the remainder of 
the cornea in the cortisone eye there was a good deal of cellular invasion, more 
marked than on the first day 

Four days after inoculation, quite a large area of the cornea was now occupied 
by masses of bacilli which were long, dark, and thin, and apparently actively 
multiplying. From this central mass, chains of bacilli were streaming towards 
the periphery of the cornea, sometimes in small cordlike aggregates. The central 
mass contained no intact cells but some cellular debris and some dots were 
present. On the following day, the bacillary multiplication in the cortisone eye 
appeared to have progressed still further so that the central mass now consisted 
essentially of aggregates of bacilli forming cords and palisades each of these 
large aggregates representing very large numbers of organisms. There were also 
similar smaller aggregates of cord-forming bacilli. Again, massive migration of 
bacilli towards the periphery of the cornea was seen 

In figures | and 2 is illustrated the appearance of the central mass and of the 
bacilli migrating towards the limbus along a channel. In several places there 
were bacillary aggregates containing many cords and so arranged as to suggest 
strongly that they had overgrown a mac rophage Sometimes two or three aggre 
gates with cellular debris were found together. The whole appearance suggested 


that there had been intense multipheation of the bacilli at the site of inoculation 


with practically no interference from cells. The bacilli had then migrated out 


vards possibly along channels, and here and there met a few u vding macro 


phage which had rapid y beer overgrown and lled 


PHASE CONTRAST MICROSCOPY OF CORNEAL TUBERCULOSIS 


Fic. 1. Showing masses of bacilli, in cords and palisades, at the focus of infection in the 
cornea of a mouse inoculated five days previously ind treated with cortisone Phase con 


trast * 1.000 


Fic. 2. Showing cords of bacilli in the peripheral part of the same 


Phase contrast * 1.000 


Six days after inoculation, a number of control animals we re beginning to show 
One of 


macroscopi lesions as did some of the animals treated with cortisone 


these was used for microscopic observation. The max roscopic lesion consisted 


of a faint ring with a clear center 
was found to contain numerous bacilli in cords and palisades as on the previous 
day There was also a good deal of cellular debris Mur h of the re mainde I of the 
cornea was occupied by cords and even small palisades of bacilli quite free from 


At this stage, however, a new phenomenon was 


On microscopic observation the central mase 


any cellular structure or debris, 
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ween, 1.¢., massive invasion of the cornea along one segment by cells, which were 
essentially “gray” cells. At the meeting place between the invading cells and the 
central mass of bacilli there was a lot of debris; also some reasonably intact cells 
contamimng bacilh were present At this site there were ilso masses of hacilli 
vhich had obviously recently o ergrown macrophage The remainder of the 
periphe ral area of the cornea contained relatively few cells 

These observation uggest that the cortisone treatment had, up to the 
previous day, markedly inhibited cellular invasion of the cornea allowing rapid 
Tres multiple ition of the bacilli to form cords and pall ades. By now, however 
the tage had ippare ntly been rene hed when some cellular invasion occurred in 
pite ol the ion of cortisone The appearances suggested that, when these 
invading cells met the mass of multiplying bacilli, the latter were engulfed by 
the mua rophage which were then killed and rapidly disintegrated at the meet 
ng place between the central bacterial zone and the zone of cellular invasion 

Seven days after inoculation, the mas roscopi lesions in the cortisone-treated 
eyes were beginning to show early bleb formation and, on microscopic examina 
tion. no further information could be obtained as no detail could be made out 
It is to be noted that bleb formation in these experiments occurred earlier that 
in those deseribed by N wiih und Robson | presumably becatise of the larger 


initial moculum used 


DISCUSSION 


Lhe present experiment have hown that when the cornea of the mouse | 


moculated with M. tuberculosi ind the animal is treated with cortisone the 


initial massive cellular invasion with leukocytes and macrophages, which is 
the response to the inoculation in the untreated animals, no longer occurs. Very 
few cells are see! of inoculation for several day Very rapid bacillary 
ition occul howevel ind the bacilli observed are all situated extra 
cellulariv. Obviously the absence of mac rophages and the failure of the bacilli to 
i phagoc Vtosed has Kept iway one ol the main mechan STs by which the body 
deals with the infeetio is also obvious that this rapid bacterial multiplication 

in occur mn baci ch have remained extracellular in the body 

\s a consequence ery rapid bacillary multiplication there is not only 
i large mass of bacilli at the site of inoculation, in cords and palisades, but these 
bacilli start migrating out towards the periphe rv of the cornea at an early stage 
of the infective proce This too is made possible by the absence of cellular 
interference, The migrating bacilli, which are found in various parts of the cornea 
ind at various distances from the original inoculum, are again all extracellular 
Moreover, the bacilli are not found in connection with debris, which might have 
uggested that they have been carried in cells which have been rapidly destroyed 

When this stage has been reached there is obviously some ittempt to counter 
it by massive cellular migration which occurs in spite of the continued action of 
cortisone. As was observed in the present experiments however this attempt to 
oppose the migration of the bacilli is unsuccessful and the migrating macrophages 
are rapidly destroyed. This has two consequences: First of all, the further in 


iwion of the body by bacilli is made possible and the infection spreads to rious 
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THE EFFECTS OF ISONIAZID TREATMENT ON THE TUBERCULIN 
REACTION AND ON THE HEALING OF BCG 
VACCINE-INDUCED ULCERS 


JOSEPH D. ARONSON, HELEN ¢ PAYLOR, a DANIEL L. KIRK 
Received for p 


INTRODUCTION 


Studies dea ing vith the effect of antimicrobia iwents o1 the tuberculn 


reaction of tuberculou patients and tuberculous guinea pigs have hown equ 


ocal results 

Feldman, Hinshaw ind Mann (1) a vell as Steenken and Wolinsky 
found that tuberculous guinea pigs treated with streptomycin showed a decrease 
or loss of tubercu hyper ensitivity. On the other hand, under different ¢ yperi 
mental condition Steenken and Pratt }) noted that tuber uiouUs gulnea 
treated with streptomycin continued to retain their tuberculin hypersensiti 
Woodruff and associates (4) found that tuberculou patients initially anergn 
tuberculin who re ponded favorably to streptomycin therapy howed an increase 
in their tuberculin hypersensitivity. The tuberculin reaction of tuberculous guinea 


or ‘ weording 0 Leenks 


pigs treated with iproniazid became atypica 


and Wolinsky 9 
\ report from the Veterans Administration Hospital, Minneapolis, Minne 


sota. (6) indicates that. of twenty two tuberculous patient who reacted to0 00002 


mg. ol PPD-S tuberculin and who were treated with isoniaz ‘ three to four 


months. nine patient subsequently failed to react to tubereulir three howed 


a decrease of tuberculu hypersensiti ity vhile in the other ten patient the 
level of hypersensitivity was unchanged Criep and Levin (7), however, claim 


that the level of tuberculin hypersensiti itv was not modified patients tre ited 
with isoniazid for one month. Similarly, Hewell and Suvemot S) found that 


although the tuberculin reaction of tuberculous patients tre; 
for one to four months did not differ significantly from that 
eulous patients vho did not receryve izid the aol 


sensitivity mecreased he treatment with toniazid wa 


ix months 

Variation ind lo ol ensiti 
course of some di These changes are 
tuberculin hyperser i ty returns with the Improvement 
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from tar advances tuberculou menimgiti 
vhose condition impro under antimicrobial treatment 
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isted in those with a high level of tuberculin hypersensitivity but tended t 
vert to negative in those with a low level of hypersensiti' ity 

In view of the comparative instability of the tuberculin reaction in those with 

w level of hypersensitivity, it seemed reasonable to assume that changes or 

reversion of the tuberculin reaction could be more readily induced in this group 

Since the intracutaneous administration of BCG vaccine in tuberculin-negative 


persons gives “toa l vy level of tuberculin hypersensiti itv, it might be ex 


pected that the tuberculin reaction of such vaccinated persons would more likely 


be modified by isoniazid or other antimicrobial agents than would the reaction of 


those with a high level of tuberculin hypersensitivity 


MATERIALS AND METHODS 


\ group of 116 white male and female mentally retarded patients of the kiwyn Training 
School who had failed to react to the intracutaneous injection of 0.01 mg. of Old Tuberculin 
‘yl received simultaneous O.l meg of freshl prepared BCG vaceine in the skin, over the 
region of the deltoid na 1 mg. of OT in the ekin of the volar surface of the forearm 
\ second group of 122 perso who had received BCG, vaecine from one to five times pre 
viously, but who failed to give a definite reaction to 0.1 mg. of OT at the time of the present 
tud vere again injected with BOG vaccine in the same manner as the first group. Of 
those who had not been vaccinated previousl SM) per cent ranged in age from eight to 
twent ears while, among those who had been vaccinated repeatedly, only 35 per cent were 
from eight to twent ears old 

si weeks following vaccination the site of injection was amined. person showed 

local uleer of varied size associated in three instances with slight transient regional 
idenopathy. In order to establish at this time their level of post-vaccinal tuberculin hyper 
ensitivit ill were retested with 0.01 and 0.1 mg. of a freshly diluted sample of the same 
OT used in the initial teats. Of the 116 persons who had received their initial injection of 
vaccine yeeks previousl 79.2 per cent gave a definite post-v iccinal reaction to 
OO me 07.4 per cent reacted to 0.1 mg. of OT, and 2.6 per cent gave a doubtful 
reaction to larger dowe of OT. On the other hand, of the 122 persons who had been 
iccinated previous! to five times, only 32.8 per cent gave i definite reaction to 
0.01 mg. of OT, 78.7 per cent reacted to 0.1 mg. of OT, 18 per cent gave a doubtful reaction 
ind 3.3 per cent failed to react to the larger dose of O'T 

Because of the differences in the level of the post-vaccinal tuberculin hypersensitivity 
ibeerved in the two groups, the effect of isoniazid on the tuberculin reaction was studied 
n representatives of both groups. One half of each group selected at random received 
laily by mouth 5.0 mg. of isoniazid per kg. of body weight, while the remaining half re 

ceived no treatment and served as a control group. Treatment with isoniazid was instituted 
17 dave after the injection of vaccine and was continued for 64 days. The isoniazid 
treated and the control i ct vere again tested 111 dave after the administration of the 
HC’) vaceine with O.O1 and mg. of fresh dilutions of the sample of OT used throughout 
these studies. The tr culin reaction was interpreted without the examiner's knowing 


which ere treater vere control subjects 


OBSERVATIONS 


Che results of the tuberculin test six weeks after vaccination and before treat 
ment with isoniazid was instituted are compared in table | with the results of 
the tuberculin test 11] after vaccination following 64 days of treatment 
vith isoniazid 


It will be noted in table 1. that, among those in the category of initial vaccina 
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Repeater 7 5 7 7 
control 
ited 


Initial vaccination « 
subject 

Initial vaccination treates 

tepeated 
control ibiects 


Ite ited 


treated 


tion, approximately the 


elected att 


ame percentage of those 
to receive | 


isoniazid ind those lected 
0.1 ol vee} 


reaction rm the eontro ind 


i control ubject reacted to OO] ind 


ilter accination. A comparison of the t 
isoniazid groups 111 days after 


<oniazid shows that 9.1 


iberculmn 
accimation and after 


(4 day ol treatme t ‘ th per cent le ver of the 


subjects and per 


control 


ent fewer of the treated persons rene ted to O0Olmy. of OF 
thar reacted 42 day ilter 


acematior ind before onimzid treatment 


instituted 


Zib ANI RERCULIN REACTIO 
rABLI 
BOCOVac rt PER 
Treat t 
Ke M (yt Mi 
Ke 
k 
I I Ie 
ibject 
ly 
treated ibject 
Re Da Aft \ \ if 
reatment 
k Me. OF Re Me OF 
Degree Re t ee Re 
Re React ‘ 
72.7 26 665.0 10 18.2 5 m4 4 
| 65 6 24 60.0 18 21.5 U3.4 5 4.0 » 0 
16 24.6 43.8) 24 41.4 43 44.2 do 72.4 
vaccinat 64 15 23.4. 7 46.7| 24 37.5 54 84.4 4 1 186 
* Based on the number tested 


LHONSON rAYLOK AND KIKK 


That the decrease in the level of tuberculin hypersensitivity is a function of 
time and not due to treatment with isoniazid is indicated by the fact that, not 
only did the percentage who reacted to 0.01 mg. of OT decrease almost to the 
same degree in the control group as in the treated group, but the percentage of 
2- and 3-plus reactions decreased even more significantly in both groups. Thus 
in the 69 days between the tuberculin tests, the 2- and 3-plus reactions decreased 
by 28.4 per cent in the control group and by 23 per cent in the isoniazid-treated 
group. On the other hand, the decrease in the percentage of positive reactions 
and in the percentage of 2- and 4-plus reactions to 0.1 mg. of OT in the 69 days 
between the tuberculin test vas slight for both controls and isoniazid-treated 
PC 

Among the control and treated groups in the category of repeated vaccina 
tions, the group selected at random to receive isoniazid showed 10 per cent 
more reactions to 0.01 mg. of OT 42 days after vaccination than did the group 
wlected as controls. However, at that time approximately the same percentage 
in both groups reacted to 0.1 mg. of OT. At the end of the 69-day period between 
the two tuberculin test approximately the same percentage of the controls 
reacted to 0.01 mg. and 0.1 mg. of OT as reacted 42 days after vaccination 

Of those treated with isoniazid for 64 days and tested 111 days after vaccina 
tion, 14.1 per cent fewer reacted to 0.01 mg. of OT than reacted before treat 
ment was instituted 42 days after vaccination; while 4.7 per cent more reacted 
to 0.1 mg. of OT after treatment with isoniazid. This decrease in the percentage 
who reacted to 0.01 mg. of OT is not significant statistically and is not neces 
sarily related to treatment with isoniazid. Tuberculin hypersensitivity among 
those who have received a single or repeated BCG vaccination tends to decrease 


with time. It will be noted from table 1 that, among those who had received 


repeated vaccinations, the reduction in the percentage who gave definite rea 


tions occurred to the same degree among the controls as among the isoniazid 
treated group. Among the control group, 111 days after vaccination, 41.2 per 
cent and 18.6 per cent fewer gave a well-marked 2- or 3-plus reaction to 0.01 
mg. and 0.1 mg. of OT, respectively, than they did 42 days after vaccination 
Among the treated group I11 days after vaccination, $2.5 and 204 per cent 
fewer gave a 2- or J-plus reaction to 0.01 and 0.1 mg. of O'1 respectively than 


they did 42 days after accination 


cers [Induced by BCG accine 


In order to establish the relative value of the tuberculin reaction and the loca 
reaction to BCG vaccine in detecting hypersensitivity, Aronson and MeGettigan 
10) correlated the local reaction to tuberculin and to BCG vaccine 48 hours 
ifter injection. They found that, of those who were negative or doubtful to 0.01 
mg. of OT but positive to 0.1 mg. of OT, 63.8 and 64.4 per cent, respectively 
showed an acute inflammatory reaction at the site of vaccination (Koch phe 
nomenon In the present study. the writers have found that, of 116 persor swho 
had not received BCG vaccine prey ijously and who failed to react to 0.01 mg 


of OT, 2 24.1 per cent showed an acute inflammatory reaction at the site of 


it) 


Ko hy pher oOmenol and that of the 


ted to 0.1 mg. ol fiver SIMUILANCOUSIYS with the eu j other 


hand ol the perso vho had received prey 


BOG vccine, 103 (84.4 per cent showed a Koch phenomenon : of th group 
09 per cent showed definite to 0.1 meg. ol 


a doubttu react ! and IS 17.5 per cent 1a ed to 


opportu! itv to observe under eontrol condit 
on the local uleer induced by the intracutaneous inj 
vo groups of persor those rece their 


vho had rece] ed pre wu lv one or more 


tucie shown that even undet compat conditior of 
dose preparatior I pcime, site of injection and depth of injection, definite 
ariations in the sity ind characte ol the local reaction follow the myection 
of BCG vaccine les iriations may be due, in part, to differences in individual 
esistance or to a lack of uniformity in the administration of the rhe 
aceine used in this study was freshly prepared ‘8 hours previou 

protected from direct sun ight, and kept at 4°C. until used. All injection 
made by the same perso and. immediately after each injection 
vheal was noted. The local lesion induced by the BCG vaccine 
ifter 48 hours, again after 36 days, and at fortnightly interva 
days after vaccination and ending 113 days after vaccination 

In those persons who had not previously recei ed BCG vcine and who 
failed to react to 0.01 and 0.1 mg. of OT, the intracutaneous injection of BCG 
accine was followed 48 hours later by a sharply defined, slightly elevated 
painless papule (3 to 7 mm. in diameter), surrounded by a narrow red areola but 
with no associated significant edema. After 36 days a sharply defined ulcer 
vas noted, ranging in si from 4 to 8 mm. in diameter and from | to 2 mm. u 
depth, co ered by a drv seab of varving thickness. The base of the ulcer 
usually covered with normal appearing granulation tissue but occa 
vas covered by a dirty gray exudate The skin and subcutancous tissue 
rounding the uleet ere normal in appearance and det tw When cher 
ind 71 days afte vecination, many of the ulcers were ipproximately the 
size as they were after thirty-six days but tended to be more sup 
instances the ulcer had healed lea ig a small, pal red, depre 
observed 85 day t if nation, the ulcers had healed in the gre 
persons while \ ilter wecination only an occasional per 
to show a small f vhich d scharged i small amount of pale 
exudate on s ight 

howed a Koch phenon on following their ini 
356 davs altet cocomatior vere irger and deeper 
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several had healed: and onlv an occas 
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scar which was somewhat larger than that observed in those who did not show a 
Ko« h phenomenon 

The gross appearance and rate of healing of the ulcers of those treated with 
isoniazid were not significantly different from these phenomena in the untreated 
controls, and the isoniazid-treated subjects could not be differentiated from the 
controls by the appearance of the ulcer 

(Among the 122 persons who had received BCG vaccine from one to five times 
previously, the reaction to BCG vaccine was more intense than the slight local 
inflammatory reaction which followed the initial BCG injection in those who 
failed to react to 0.01 and 0.1 mg. of OT. Of the 122 persons in the category of 
repeated vaccinations, 103 (84.4 per cent) gave a severe inflammatory reaction 
following the injection of BCG vaccine although only one of this group of 103 
persons had given a definite reaction to 0.1 mg. of O' The intracutaneous 
injection of BCG vaccine in 103 persons in this category was followed 48 hours 
later by a diffuse deep red, slightly elevated, edematous area, painful to the 
touch but with no associated involvement of the regional axillary nodes. Thirteen 
persons in this eategory of repeated vaccinations showed a moderate post 
vaccinal inflammatory reaction; in 4 persons the reaction was slight, and 2 
persons were not ex 

The local ulcers of the 103 persons who developed a Koch phenomenon differed 
ignificantly from the ulcers of those who did not show a Koch phe nomenon 
When the ulcers of those who had shown a Koch phe nomenon were observed 36 
days after vaccination, the skin surrounding the ulcer for a distance of 10 to 
20 mm. was dark red or cyanotic in appearance while the underlying sub 
cutaneous tissue was indurated. The ulcers themselves, which had a punched-out 
ippearance were deeper ind drier than those noted among persons receiving 
their initial vaccination. When observed 57 and 71 days after vaccination, they 
presented much the ame appearance as they did 36 days after accinatiol 
In general the ulcers healed slowly and many were covered with a thick laminated 
scab of oyster shell-like appearance In a few instances the ulcers had healed 71 
days after vaccination. After 85 days many of the ulcers had healed, leaving a 
well-marked purplish ightly depressed scar; and after 115 days, when the 
observations were discontinued, with but few exceptions the ulcers had healed 

he rate of healing and the appearance ol the ulcer in the category of re ym ited 
accinations were comparable among the controls and in the isoniazid-treated 
persone 

SUMMARY 

The effectof treatment with isoniazid on the tuberculin reaction and on the heal 

ing of ulcers following BCG vaccination in two groups of persons was studied 


One group of 116 persons received their initial vaccination while the second 


group of 122 persons represented those who had been vaccinated from one to 


five times previously with BCG vaccine and who were again injected with BCG 
vaccine at the same time as the first group. 

Six weeks alter wemation a significantly higher percentage ol those who had 
received their initial vaccination reacted to 0.01 mg. of OT than did those who 


had previously received repe ited injections of BCG vaccine 
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SERUM GAMMA GLOBULIN IN CHILDHOOD TUBERCULOSIS 


CHARLOTTE MARKER ZITRIN, EDITH M. LINCOLN, ABRAHAM 
SAIFER p STEPHANIE LEWKOWICZ 


INTRODUCTION 


wa globulin as an entity, consideral 

been centered on it as a diagnostic aid a ’ las a therapeuti 
Klectrophoretic studies of serum proteins by Seibert and associat 

statistically signif t rise in gamma globulin in minimal active 
vhich increased in proportion to the increasing severity of the ch 
findings have beet orroborated by other in estigator 1-8 

In 1952, Saifet ‘ o-workers (9, 10) deseribed in detail a 
method for detect im gamma globulin. The results compares 
vith the resul obtal electrophoresi ind the method 
consuming and sin r to pertorm Using this method in a clinica 
ind co-workers orroborated the previous electrophoret 
gamma Ziooulin inet vith the severity of tuberculous disea 

In a study wv gamma globulin leve n children, Lubsehe 


thirtv normal children between the ages of two and eleven years. She to 
s of electrophoretic studies, that the gamma globulin value ure 
lower in the two- to fo ear age group than in the older childrer Lh Lilie 


for the latter group wel ! lose agreement vith adult alue ilthough there 


ippeared to bn great | idual variation Labs hez also found that n children 


vho had an ante adel respiratory infection, an elevated gamn 
followed in some In a group of twenty en childres 
found to have abnor yamma globu in alii l¢ than 
tion and one child had an elevated gamma globulin one month fo 
A small number of determinations made after two and three 
ibnormal gamma globulin levels at these tum 

Knapp ind Ro i d also studied the electrophoreti patter 
proteins in norma children and found that the gamma globuly 
high in the newbor reased to less than 0.5 gm. per lOO mi. u 
hevond the newhbor riod but leas than one vear of uge und ro 
less than 1.0 gn r 100 mil. in ehildren one to tour 
associates 1 t ed gamma giobull in children 


found that the gamma globulin rose es 1 the cour 
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general, paralleled the course of the erythrocyte sedimentation rate. However 
in cases of tuberculous meningitis, they found a “gamma globulin——sedimenta 
tion rate dissociation t before the onset of meningitis and just before death 
vith the gamma giobulin tailing rapidly ind the sedimentation rate nsing 

Phe principal purpose of the present study were to correlate the 
globulin in cases of childhood tuberculosis with the clinical findings, and to com 
pare two chemical no for obtaining gamma globulin values in order to 
determine the simple ‘ for accurate correlation with clinical status. Another 
purpose of the tudy was to determine whether respiratory infections affect the 
gamma globulin leve uffimently to interfere with its usefulness as a diagnosti1 


ind prognost odoin children with tuberculosi 


MATERIALS AND METHOD> 


‘ ine forme of active tuberculosim,. on the wards of the Chi 
dren's Mediea rvi of t | vue Hospital Center, were the jects The ages of the 
patients range frou f months to twelve and one-half ears. Blood was dr 
monthly int ‘ " letermination of albumin, total globulin, gamma globulit 
mol turbidit | cyt sedimentation rat At approximately the same time 
child was giver ane ‘ minatior } chest roentgenogram was obtained. A con 
plete blood eount and us is wer dom 
(samma globuliu om cle ned | two methods: the colorimetnc Hoeculation niu 
drin procedure of rand workers (0. 10. 14) and the zine sulfate turbidity met he 
Kunkel (15 j ver mpared for reliabilit of performance 
The thymol tur it test (16.17) has been widely used i liver funetion test. Mac 
Is) has nnted out t nm this test gamma globulin important fractio 
beta globulin act ' tributing phospholipid In vi of the dependence 
teat in large t " reo unma globulin, it was decided to include thymol turbidity « 
for their inter t.« ‘ ol f these children had ar evidence of liver disease 
The ervthros elimet tion rate was determined the method of Wintr 
Landsberg (1 {th mical determinations were ¢« on the same sample of blood 
The clint ‘ ition f patient was based upon pl j examination, temper 
weight, and wraphie and laborator findings i child was classified as 
or le mt ‘ nt of the roentgenographie and ratory evidence 


iding on the severit clinical manifes 
mptomatolog ind temper 
oft 


increasing disease 


Fable | « ! ot the pertinent clinieal and laboratory data on the I8 


children in this study. The charts show graphically, for each patient the gamma 


globulin and thymol turbidity curves. Diagnoses positive cultures for tubercle 


bacilli, upper respiratory infections, and other complications are indicated on 


each graph. Gamma globulin (GG) injections given for measles prophylaxis are 
ilso mcdieated. ‘The ntituberculous therapy received is charted below each 
graph 

The normal range of serum gamma globulin as determined by the floccula 
tion-ninhvdrin method was between O.72 and 1.25 gem per 100) mi with a 
mean of LOO gm per 10) mil 10 The normal range in this laboratory for 


the zine sulfate turbidity method is from 6 to 12 Kunkel units (15 Tre the 
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tudy (table 1; figures 1-4). Since the former is considerably simpler to pet 
form, it is adequate for clinical studies such as the present one, in which the 
trend of the curve in any one patient is the feature most helpful to the clinician 

In general, the thymol values corresponded fairly well to the gamma globulin 
ilues. This conforms with the general experience that, in patients in whom 
extrahepatic disease is the primary cause of changes in serum gamma globulin 
the thymol turbidity may be deceptively low or high, as the case may be, and 
is not a valid liver function test 

In the past it has been generally believed on the Children’s Chest Service at 
Bellevue Hospital that the erythrocyte sedimentation rate is not too helpful a 
ciagnostic tool mn primary tuberculosis as it may be affected by other factors, 
especially respiratory infections. In the present group of cases this impression 
has been confirmed, since there was no consistent correlation between the erythro 
cyte sedimentation rate and the clinical course of the tuberculosis 

The findings in this small group of children suggest that further investigation 
of serum gamma globulin levels in childhood tuberculosis may prove fruitful in 
helping to evaluate the clinical status of the child. The gamma globulin deter 
minations may help one to decide whether the disease is quiescent or whether 
to expect an exacerbation; they may help in the prognosis ol seriously ill pa 
tients with miliary tuberculosis or tuberculous meningitis and may point the 
way to therapy which might otherwise be delayed or omitted. The gamma 
globulin values will probably be most useful if serial determinations are made 
at, for example, monthly intervals. Then the trend of the curve in each patient 
may be evaluated in an attempt to add to the clinical knowledge of the pro 


gression or regression of the disease 


SUMMARY 


Serum gamma globulin was found to be elevated in children with primary 
tuberculosis and chronic pulmonary (reinfection) tuberculosis 

In 4 cases of tuberculous meningitis, the initial gamma globulin values were 
low and in the 2 children who died the values remained low. In the 2 children 
who recovered, the gamma globulin values became moderately increased as 
the patients improved 

In the cases of miliary tuberculosis of 5 patients had initially elevated 
globulin values These were children who showed early improvement 
The gamma globulin decreased gradually as the patients improved The 2 re 
maining patients had initially low gamma globulin values which remained low 
for the entire course. These were the children who showed the slowest general 
limprovement 


| pper respiratory infections and injections Of gamma globulin for measles 


prophylaxis did not appear to affect the gamma globulin values in these patients 


lhe results of this study suggest that serum gamma globulin values in childret 
with tuberculosis, particularly if serial determinations are made, may be of 
sid in the diagnosis and prognosis of this disease. The implications of this indi 


ition are discussed 
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PULMONARY RESECTION AS AN ADJUNCT IN THE TREATMENT 
OF PULMONARY TUBERCULOSIS 
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hundred and filty-eght of the 1,165 patients were filty years of age or older at 
the time of their surgery. Thirty-eight patients were more than sixty years old 

Che type of pulmonary resection in the various decades of life (table 2) followed 
a simular pattern in that patients more than thirty years old who had more 
extensive pulmonary disease likewise had more extensive resections. There was a 
sharp increase in segmental resections after 1950. In addition to the marked 
influence of long-term ¢ hemotherapy, the rise was also dependent on the decreas 
ing number of thoracoplasty failures in the patient selected for resection. No primary 
collapse operations were performed after 1950, so that the decreasing number of 
thoracoplasty failures in this series is dependent primarily on the abandonment 
of this type of surgery rather than on the influence of long-term chemotherapy 


upon the or lailure ol thoracoplasty 


PULMONARY RESECTION 


METHODS 
{ntimicrohia Therapy 


The use of streptomyecn para aminosalicvlic acid (PAS ind isoniazid ha 
been so variable that tabulation is impossible. During the ten-year period under 
discussion, tremendous advances have taken place in the antimicrobial ther py 
of tuberculosis. Many facts have become ¢ stablished in regard to the clinica 
effect of more than a score of antituberculous drugs alone or in combination 
These advances are reflected in the present series From time to time change i 
therapy have been dictated as a result of the writers experience oF that of other 

\t first streptomycin was used in large amounts without close surgical correla 
tion. Soon it was recognized that the development of resistant strains of tubercle 


bacilli resulted in the loss of streptomycin protection, in itself a formidable threat 


to resection surgery. It was believed that early operation had to be instituted once 
streptomycin had heer tarted,. Later, when it was shown that a long-term 
uninterrupted program of daily PAS and biweekly streptomycin offered a safe 
and effective method of treatment, the duration of preoperative therapy wi 
engthened considerably The introduction of toniazid m 1052 provided another 
potent antituberculous agent in the pre- and postoperative periods 

Under the tuberculostatic influence of long-term chemotherapy, surgical re 
section became possible at a better than reasonable cost in terms of operative 
mortality and postoperative complications. The general goal of drug therapy wa 
the attainment of maximal resolution of reversible disease and the closure or 
eradication of opel esions. Persistent necrotic lesions which often harbored 
iable bacilli were then resected. In this way it was possible to restrict the extent 
of resections and preserve pulmonary tissue. The optimal time tor surgical miter 
ention varied consider ibly, depending on the extent and severity of the disease 
the age of the patient and the presence ol complications uch as endobronchits 
he tverage patient received nine to fifteen months of antimicrobial therap 
prior to resection 

Bronchoscopy was performed several days before resection in nearly all pa 
tients. If any evidence of endobronchitis wa present urgical intervention wa 
delayed, In some instance the addition of oxyvtetracveline to the antimicrobia 
therapy frequently cleared the minor endobronchitis which was probably nor 


tubers 


Che greatest therapeuth challenge, however, was the patient with per tent 
cavitation and endobronchitis whose tubercle bacilli had lost susceptibility to 
streptomycin ind isoniazid. Pulmonary resection in these patient is hazardou 
because of the greatly increased risk of bronchopleural fistula. The only effective 
method of handling th probiem is one ot prevention of the lo of drug su cept 
bility. At the present time the tendency to resect a cavitary lesion at an earlier 
period rather than to wait for reversal of infectiousn and cavitary osure to 
oceur if this has not been accomplished after a four- to six-month period of treat 


ment. If either treptom' n or poniazid has not ised wicied’ to the 
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rABLE 4 


any Re 


Closed by woracotomy (1 closed later 
Thoracotom id closu (2 closed later 


Open draina 


is. The other causes of death which occurred are listed in table 4. All fatal 
cases in Which the death could even remotely be associated with the surgical pro 
cedure have been listed as operative deaths 

Bronchopleural fistula, always associated with some degree of intrapleural 
infection, was the most frequent cause of death. The development of such fistulas 
can be attributed to the division of a bronchus which contains an active tuber 
culous endobronchitis, air leaks due to improper closure of a bronchus, and failure 
of antimicrobial therapy to control secondary lesions arising from spillage at the 
time ol surgery 

Bronchopleur il fistulas have been classified as (a) fistulas which received no 
pecial treatment, (+) fistulas which were closed successfully by thoracotomy 
¢) fistulas which required thoracoplasty for closure, and (d) the group of fistulas 
in which open drainage of the pleural space was the only treatment necessary 
Che individual occurrence of these various forms of bronchopleural fistulas is 
presented in table 4. Among the 1,165 patients, bronchopleural fistulas developed 
in 39 patients (3.3 per cent); in 5 of the patients with fistulas (12.8 per cent the 


opening persisted und in & other patients 205 per cent death occurred 


NONOPERATIVE DEATHS 


Phirty-nine patients have died, and their deaths were not directly attributable 
to the surgical procedure (table 5). Eight patients died from active tuberculosis 
ight deaths have been classified as resulting from cor pulmonale. In this group 
tuberculosis, although inactive at the time of death, must be charged with the 


responsibility for the chronic pulmonary insufficiency. The role that surgical 


intervention played in contributing to these deaths is impossible to evaluate 
lhe one death from tracheal stenosis likewise was caused by the original tuber 
culous tracheitis although at necropsy the tuberculous background was not 
evident. The influence of the original tuberculous disease on the other tabulated 
causes of death is much less evident and in the majority it was probably not a 
contributory factor 

Bilateral resection was carried out in 06 patients (table 6 There were 3 deaths 
a mortality of 3.1 per cent 

Ivalon® sponges were used as space fillers in 77 cases (table 7). Complications 


were chiefly due to pyogenic and tuberculous infection 
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ininterrupted chemotherapy 
used. the wi j ipper lob obectomi ve} low united 
thoracoplasty t the pleural space inimize t either » 
residual or overdistention of the remaining lung. After ng-tern 
chemother ipy, rer ol pleural space infection tubercle was 
reduced ul ) the fibrosis and retr ion of the major disease 
ed to the point af vhich the additional overdis 

pleural space defect 

Since 1900 the ocecdure have been unaniv when it was 
evident that the remai ng would not fill the pleural space without marked 
mediastinal shift presence ol a persistent pneumothor ix alter resectional 
urgery is not desirable. In the experience of the writers, it usually indicates the 
presence of a small bronchopleural fistula. The hazard of subsequent tuberculou 


or nontuberculous mntection ol persistent pleural piace vreat ¢ nough to pustily 


the i obliteration 


ACTIVATION COMPLICATIO 


Seventy-two of the 1,165 patient 6.1 per cent have had continued or recut 


rent activity of their tuberculous disease. In &% patients the putum contis ued to 


contain tubercle ba i after the resectional surgery. All of these patients have 
had urgery W thin the t vear and i half: in all cases. the infeetior vas re stant 


tor the Mi drug prior to surgery Whether they ill eventually 


ittain sputum “‘conversior doubtful. Fourteen patients who had beet 


have experienced a reactivation of their disease and are currently receiving treat 


ment. Five of these have indergone additional pulmonary resection. O} these 14 
ith late rem is ticipated that the majority will eventually be 
Phirtv-two of vho have experienced further difficulty ha 
their react u long ago so that adequatt treatment has beer 
them and their dise ! \ n be considered inactive. Of thes 
1) have had addition \ 1. This group include 
of thi procedure 


a wt had recurret 
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Among the 72 i i group of 6 who ha 
tuberculos iberculous ab 
yvound are: ! promptly with adequate 
therapy fen i the pleural space was found 
CORSE Cervical ou lymphader recounted o other 
monary reacti ol these pat ent now th vi phiack 
n the other wa ‘ ! ognized until December. 1054. and he till being treated 


\ questionable er ‘ pericarditis occurring Six m i left pneu 


monectomy has « patient no trouble s e 1950. Pott | ol the 


lower thoraci pi ‘ reated with a pinal sion, and the patient has re 


turned to norma i ind has remained ell since 

Oot the 72 patient vho have had continued or recurrent tuberet 
ire now well lwenty-f patients have active tuberculo 

Nontuberculou omplications of ectional ‘ ‘ oted 
other patients Four sponges have been remo fa nontuber 
culous infection. Two nontuberculous empyemas have required open drainage 
(one pleural space infection h comp ated a pontaneous pneun othoray 


controlled by chemot and spiration vithout surg finterventior 


(Owing to the ving « al pieture 
tendency to rel: the ul obtamed 
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effammveness of potent tituberculous drugs in reducing this | rd 
Justification for the resection of residual fo oO deral trengthened 
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KANKIN AND CURKERI 


Viedlar concept the role of caseous foci in the reactivation olf pulmonary 
tuberculosis, In the process of healing, considerable resolution or fibrosis may 
oceur, but caseous lesions trequently remain. These represent foci of necrosis 
which have never liquefied and sloughed into a bronchus or filled-in cavities. They 
contain tubercle bacilli and are closely associated with open brome hi. If more 
than a few millimeters in diameter, they rarely heal completely. Although fre 
quently they remain “closed,” they may at any time liquefy and slough into an 
wyoming bronchus and provide the focus for an aspiration spread of tubercle 
bacih into other pulmonary segment 
Phe routine resection of caseous foci has been criticized on the basis that after 
prolonged drug therapy, although tubercle bacilli can be demonstrated, they are 
frequently diffieult to late by culture or animal inoculation. It may also be 
pointed out that similar difficulty is experienced with lesions that have not been 
influenced by drug therapy; vet it is well known that such lesions are commonly 
responsible for the reactivation of arrested disease. At any rate, from the practi 
eal point of view, i mpossible to determine the viability of organisms in 
closed lesions prior to resection. In general, the larger lesions or residues of pre 
ous cavities are more likely to contain potentially dangerous organisms but, on 
the other hand, small lesions not infrequently harbor virulent organisms even 
after prolonged courses of potent antituberculous drugs. Recognizing this diffi 
culty, the writers are perhaps more liberal in the selection of cases than many 
other workers in the field. In view of the low mortality and morbidity rate, as 
vell as the results of long-term follow-up, the present approach seems the cor 
rect on 
When significant residuals remain, it is believed that surgery is contraindicated 
only in the presence of tuberculous endobronchitis or disease so extensive that its 
removal would seriously impair pulmonary function. Yet, even in the latter 
instance, the patient is often benefited by the removal of cavity-bearing areas 


In the selection of cases, considerable help may be obtained from fluoroscopy, 


janigraphy, bronchography, and bronchoscopy. Pulmonary function studies 
| 


may aid considerably in demonstrating the nature of any pulmonary disability 
present; but, like the electrocardiogram they supplement, they can never replace 
careful clinical evaluation. In rare instances resection can improve an ilready 
compromised pulmonary status 

In view of the failure to control the disease in many instances, the writers have 
ibandoned all forms of primary collapse therapy Choracoplasty has still many 
advocates. The writers believe, however, that at best thoracoplasty may avert 
the disease and leave the most dangerous lesions in situ. A patient who is a poor 
risk for resection is an equally poor risk for thoracoplasty There mav be in 
tances, however, whet thoracoplasty prior to a planned resection may be ot 
sore alue in selected case Certainly, tollowing resection thoracoplasty is a 
valuable space-filling procedure 

In patients in whom pulmonary function is limited and the residual pleural 
pace is chiefly in the upper anterior portion of the pleural cavity, the insertior 
of an extraperiosteal Ivalon sponge is a better method of obliterating the space 


than any rib-removing operation. If no communication with the lung paret 
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THE EFFECTS OF SOME SULFHYDRYL COMPOUNDS ON GROWTH 
OF CATALASE-POSITIVE AND CATALASE-NEGATIVE 
TUBERCLE BACILLI 


M. COLEMAN? « MIDDLEBROOK 
m Ma 24. 1055 
INTRODUCTION 


The diminished pathogenicity of isoniazid-resistant mutants 
bacill has been corre vith their deficiency in catalase activity 


experiment bisa avy cle eribed showing that such organism is are 


completely deficient u we activity catalase-negative fail to grow under 


certain conditior the ibaence of hydrogen peroxide decomposing 
gents (1). It w yyested that similar conditions may exist in phagocytes in 
the tuberculou llowever catalase-diminished but not completely 
catalase-deficient oniazid-resistant mutants were not seen to manifest any 
pecial growth requirements in vitro, Nevertheless such strains have been shown 
to be slightly to moderately attenuated for guinea pig 5). hamster iH) ind 
rhesus monkey No reasonable explanation has been available for the failure 
of such strain wm’ Tully pathogen. 

During the course of investigation of the effects of sulfhydryl compounds on 
the growth of tubercle bac i, some observations have been made which appear 
pertinent to the mechanism of attenuation of catalase diminished as well a 
catalase-negative mutants of tubercle bacilli. [It ws the purpose ol this paper to 


cle the obser 
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THIOGLYCOLLIC ACID 


Although ulfhydryl compounds were tried, glutathione was most 
extensive! used it experiment since it present in high concentrations 
in mammahan ce ind | considered to be of prime importance in posing 
intracellular redox condition 


lhe oxidation of glutathione is known to oecur in the following manner (8 
+0) + HA 
2 OSH + HO + 


This oxidation of glut ithione to yield hydrogen yo roxide is considered to be 
the basis of the inhibition of growth of tubercle bacilli devoid of, or diminished 
in, catalase. In the present studies the narrow dise band of bacterial growth is 


apparently the critical border zone wher both metabolically available oxvgen 


and the electrode potential are at levels compatible with growth. Growth does 
not occur above the dise because the hydrogen peroxide produced there inhibits 
growth, while vy the disc, the reducing gradient becomes too high to permit 
growth. Divalent manganese, known to be uniquely toxic tor catalase-negative 


Organisin il hvdrogen peroxide decomposing agent such as 


is present | did not prevent the formation of these dises. This uggest that 


hydrogen peroxide | wtively decomposed im the dise zone acting with 


ulfhydryl group 
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under these conditions, hydrogen 
Ibstance 
found the percentage ol reduced uv 
kidnev 0.16. lung 0.075. and muscle 0.03 
glutathione (or similar sulfhydryl compound 
riv in that range which inhibits catalase negative 
onditions, as shown by the above evidence. It ha 
i 10 and plague tubercle 
vhen they are genetical etivity 
uggested that cl wvteria are ittenuated because thev are ubrected 
e concentration of hydrogen peroxide produced 
the continuous o ion of glutathione or of other hydrogen peroxide-yield 
tems operating pi wocevtic ce 
ight objected that certain other pathogens bacteria uch a pneu 
streptococe ind some strains of anthrax bacilli 12 ire pathogens 
1 spite of their deficiency i Hlowever, these parasites do not reqquire 
an ints ular existence inside phagor Vtes tor pathogente ity 
It has been observed that certain strains of tubercle bacilli posse 
degree of resistance to oniazid along vith a diminished catalase ivity and 
only moderate pathoge: city. Such strains, in the present tude ilso show ar 
intermediats susceptib v to the toxic effects of hydrogen perox de derived from 
glutathione oxidation uggested that this reduction in pathogenicity may 
be a result of the intermediats susceptibility of such trains to hydroge peroxr 
ide produced in host e perhaps by the oxidation of glutathione or of othe 
reducing systems which produce hydrogen peroxide on oxidation by moleculas 


oxygen, e.g., riboflavin oxidase 


It might be supposed that catalase present in the host «« could protect 


tubercle bacilli against intracellularly produced hydrogen peroxide; there 
considerable evidence that catalase concentrated untracellulas 
particles and therefore may readily available for the protection of these 
parasite 143, 14 Moreover was seen in figure 2 that neither catalase nor 
pyru' ite could completely counteract the action of hydrogen peroxice produced 
by the oxidation of glutathione in under the experimenta eonditi 
seribed here Ir othe vord although minute concentrat 
peroxide decompo ing agen*t uch as catalase ire needed by 
organism to decompose their ow! hydrogen peroxide much higher 
tions ol hydroger peroxide agent ure required to protes 
ient tubercle ba gis xogenous hydrogen peroxide 

these studies in 
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multiply as freely ; atalase-positive 
organisms tt ri ‘ ng primary infection On the other hand, once 
the infection ase-negative organisms, in contrast to catalase 
posit organisin nable to continue mu tiphication to produce disease 
Z Dheretore the hypothe 41s presented here correct, the ste uly 
tate concet ‘ of hydrogen peroxide, presumed to be in the cytoplasm of 
phagor vie cl ! f tubercle bacilli in the animal with established tuber 
CULOSLS hould than that insiclk phage vie of normal host during 


the first phase 
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Sulfhvadr compou ithione in particulal either complet vy 
the growth of isoniazid-1 tan talase-negative tubercle bacilli or only allow 


their growth to occur beneath the surface of a semi-solid synthet 


medium, depending on the concentration of the sulfhydryl! compound 


Catalase and pyru te antagonize these effects of glutathione on catala 
negative yunisin this medium and cause such organ is to behave 
phenocopir Lin ositive tubercle bacilli 

The ant et ol g utathione under these conditions are attributed 
primarily to 0 produce hydrogen peroxide on oxidation by moleculas 

pre possible biochemiuca explanatiol the 
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STUDIES ON THE RATE OF GROWTH OF MYCOBACTERIA 


|. Generation Time of Mycobacterium Tuberculosis on Several Solid and Liquid Media 
and Effects Exerted by Glycerol and Malachite Green 


J. M. GUTIERREZ VAZQUEZ 
d for publication Januar 9 1056 


INTRODUCTION 


In the older studies on mycobacteria the estimation of the amount of growth 


was essentially ubjecti e and therefore open to many interpretative errors 


Phis lack of quantitation was 
on the nutritional requirements of these microorganisms and the effect of growth 


responsible, in part, for the paucity of information 


inhibiting substance The determination of the suitability of various culture 


media to be used in the routine bacteriology of tuberculosis was even more 


difficult 

Dubos (1) provided a helpful procedure for the study of some aspects of the 
metabolism and nutritional requirements of tubercle bacilli by adding Tween" 
8 (polyoxyethylene sorbitan monooleate) to the formula of a modified Kir 
Dispersed growth of tubercle bacilli was obtained which made 


whner medium 
possible the use of photoelectric instruments for the determination of the amount 


of growth reached at a given time (2, 3). However, this procedure is only ap 


plicable to liquid media containing Tween SO, and it is known that this surface 


active agent may markedly affect the action on the multiplication of tubercle 


bacilli of growth-promoting and growth-inhibiting substances (4-8 


More recently, Youmans and Youmans (9) reported a method for the deter 


mination of the rate of growth of M. tuberculosis in liquid media, which was based 


upon the determination of the time necessary for several small inocula of tubercle 


bacilli to grow until they comprised a certain standard mass. This method was 


potentially applicable also to solid media and did not require the addition of 


any special substance. Its simplicity and reproducibility made it a valuable tool 


in the study of those problems still in a state of controversy because of lack of 


precise data. The method was slightly modified and then successfully applied 
to the growth of tubercle bacilli on solid media by Gutiérrez-Vazquez and Bo 
jalil (10 

The purpose of this paper is to report some of the results obtained by the uss 
Youmans and Youmans for the deter 


ol the mal! mye thod che nibed by 
The observations were made 


mination of the growth rate of M. tuberculosis 


during the experimental study of several solid culture media (Lowenstein 


Jensen Holm tem Petragnani Nabb and Herrold several evnthetr 


liquid media (Sauton, Proskauer-Beck, and Long-Seibert of a growth-pro 


moting substance (giveerol ind of a growth-inhibiting substance (malachite 
green 
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The results obtained in one experiment on the effects of malachite green are 
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EFFECT OF VENTILATION ON ANTITUBERCULOUS ACTIVITY OF 
S-ETHYL-L-CYSTEINE AND RELATED COMPOUNDS 
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Kthy! mer iptan i nactive when incorporated in the diet. It is assumed that 
ethyl mercapt im ¢ por ited from the diet mixture lo overcome thi diffieu ty 
it was elected to test activity vith administration by stomach tube and it 
then po Lp to demonstrate high metivity 
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Case Reports 


BRONCHOGENIC CYSTIC DISEASE COMPLICATED BY UNSUSPECTED 
CHOLERAESUIS AND ASPERGILLUS INFESTATION 
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CYSTIC DISEASE WITH CHOLERAEBSUIS AND ASPERGILLUS INFESTATION 


Photomicrograph demonstrating aspergillus organisms obt Lined on amear from 


evat contents 
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TUBERCULOSIS OF THE MYOCARDIUM 
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bi lubereulous granuloma with Langhans riant cet the center 


Mild pressu itrop of th ivocardium below x AN) 


Vicroscopu i redominant lesions were cireumeecrity ireas of casent 
surrounded by epithelioid cells, Langhans’ giant cells ne mphoeytes. The 
tributed throughout the lungs, liver, spleen, lymph nodes, adrenals, vertebra, brain 
prostate unl kidlit . The caseous tuberculous lesions in the heart were ad 
did not involve, the coron urter figure 2) and showed the same changes 
served in the other organs. A moderate amount of pressure atrophy of the surrounding 
nyocardium was present. The endocardium was normal. Stain for acid-fast bacilli in the 
heart was negative, but was positive in the lung. Severe arteriolar necrosis was pre niu 


the kidneys as well as mat creas of tubercle formatior figures 3 add 


DISCUSSION 
Phe diagnosis of tuberculosis of the vertebra was not made ante mortem because it 
was believed that the patient had metastatic carcinoma from the thyroid. More attention 


to the original pathologic report of “tubercle formation’? in the thyroid might have 


established this diagnosis. It appears likely that the radiation therapy to the vertebra 


had a deleterious effect, and caused rapid dissemination of the tuberculosis. It is of interest 
that the patient had no cardiac symptoms in spite of the large caseous lesion in the left 


ventricle 


att 
ad ~~ * SG 


BERCULOSIS THE MYOcARDI! 


4. Granulation tissue in center with caseation necrosis in upper portion of field and 
ardi im below x AN) 


hia 


Two theories appear ’ ! in the literature to explain the rarity of tuberculos 


of the myocardium. TI rst is it actively contractile tissue is not the optimal medium 


for the tubercle b li to gain foothold and to multipl \dams, Denny-Brown 


Pearson ) state ! ! if e implanted in the connective tissue about 
intramuscular fase. 


i 


The second theor s that the lactic acid produced in muscle has a detrimental effect 


on the tubercle bacillus. Dubos (7) has shown in in vitro stuclhes that wtic acid pre ent 


the multiplic ition of tubercle bacilli but dos not exert a bactencidal effect. Lact 


i“ 


disrupts the metabolism of the organism by increasing its respiration, hence stimulating 


the oxygen uptake of the tubercle bacillus without cellular multiplication. This cause 


depletion ot reserve subse ree of the bacteria and accumulation of toxins within the 


organism. He has found i acid is also produced by autolytic changes in necroty 
tissue and has noted i wseous tuberculous lesion often ha i] city of acid-tast 


bacill saker (S na v at the Johns Hopkins Hospital, did not find a single case of 
egetative tuberculous endo litis at the line of osure of the ] He 
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CALCIFICATION WITHIN THE SOLITARY PULMONARY NODULE 


A Fallible Sign of Benignity 
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Lei ON WITHIN SOLITARY PULMONARY NODULI LO 
Fic. 1. Chest EE August 25, 1954, interpreted as showing 
healed le ‘ f the nght ng. fient ‘ } th lu 
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After freeing the firt viules could be palpated in the ¢x close 
med tit peta resence of known distant metastasis ion was 
perfor ned. The severed lye t hye ng was close i} » clouble trered, contit chrom 
catgut Hemostasi pmeumostasis were complete \ 
water = | ‘ the chest w closed in routine fashpor The postoper 
ative ¢ le In the pertod sinee peratvan the itient } re 
mained we 

roentgen ‘ ed f lung showed seve cum 
figure (iro he granular pleur plaque appr mate me centimeter i 
diameter. Oh t hite module vere seen (figure 4). Microscopie ¢ minatior 
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Clinic, Good claims never to have observed calcium in a primary malignant pulmonar 


nodule (2). However, in the d ission following his paper Hodes mentioned four patients 
with caicihed nodules wl h ultimately revealed bronchogenic carcinoma. Casual! reference 
has twice been made to a bronchogenic carcinoma which roentgenographically ippeared to 
contain calcjum (3 Tw milar cases have been reported in detail (4) and mucros opi 
evidence of calcification has been encountered in still another (5 Whether through thee 

ul experel ‘ in most recent publi tions on this subject the writers have been re ic- 


yendence upon the presence of calcium as a guide to the charac- 
er of a lesion, and either deny or at least question the reliability of this sign 

The present writers are not so willing to ignore the significance of calcification within a 
lesion, however, and remain firmly convinced that the finding has value in a oming mucl 


N ! sto Sa one must be sure that calcium lies within the tumor 


surwer 
ind that it is not sil ipl one i man aleihi deposits in other areas of the lung. Oi irs 
sount importance is the type of calcification. Lesions which are diffusely stippled witl 


slcsum, lesions pre senting a calcific outer ring or inner laminations, and lesions containing 


relative entra e ol il im are almost assured! granulomas and stable 
hould be left alone. Convers« the presence within a pulmonary nodule of a few t 
rite i i mnot netrued as sound evidence of a benign lesion. From experienc« 
itty thw resent if De seen that the olitar tumor containing minimal 
alcihcation | i potentia langerous lesion. Like those without ilcification it in i 
ore ifely ex ed than ignore 

UMMARY 
The presence of calcification within a solitary intrapulmonary tumor is common! 


regarded as evidence of its be nign character. Excision is ordinarily considered unnecessary 
\ case is reported in which a small circumscribed, partially calcified, innocuous-looking 

nodule un the apex of the right upper lobe pro ed to be a bron hogeni carcinoma. That 


the uleiheation la vithin the tumor was confirmed by mi roscopic examination 


Whereas calcification in the form of diffuse stippling, inner laminations, an outer ring, 
1 relatively large central core almost assuredly indicates a granuloma. a few flecks 
f calcium are much less reassuring 


When there exists a d proportion between the size of the nodule and the degree of 
ilciheation, it may he ler to excise rather than observe the lesion. Certainly any in 


crease in the size of the nodule 1 cause for alarm regardless of the presence of cal Ca 


La Caleificacién De lel Néd Pulmonar Solitarivo Signo Falible de Benianidad 


La presencia de calcificacién dentro de un tumor intrapulmonar solitario esta consicde la 


comdnmente como signo de benignidad, considerdndose ordinariamente entonces innece 


Preséntase un caso ¢ me un nodulo pequenho, cireunserito parcialmente « ilcificado 
de aspecto inocuo ¢ nel vértice del lébulo supe nor derecho resulté ser carcinoma Dbroncogeno 
examen microseépico confirmé que la calcific scion quedaba dentro del tumor 

Een tanto que la ecalcificatién en forma de granulacion difusa, lAminas internas, anillo 


externo, o de un nicleo relativamente grande, indica casi seguramente granuloma. ha 


que convenir en que aigu s copillos de calcio son mucho menos alentadores 

(‘uando existe leaproporcion entre el tamaflo del nodulo el grado de calcificacion, ta 
ves sea mas prudente excind que no seguir observando la lesion. Clertamente. todo 
mento del tamafio del iulo es motivo de alarma independientemente de la presencia ce 
caleiheacwr 


= SUMARIO 


CALCH ) WITHIN SOLITARY PULMO RY 0 Lil 
MI 
La prése e ce nténeur d lule solitaire t One est | 
les te orte lans leque n petit nodule ci erit, | ellement 
ét t nee cl ‘ } t y ea conf ‘ 
Pand jue la caleif t sla forme de pointillé diff 7 elle 
pre irement le g eu ce re ‘ e ‘ ‘ 
Qluand « te une d tion entre le du nodule et le degre de ciheat 
lest plu ir d’excise ie de l’observer. Il est certau ie touts gmentat ‘ 
| er 
the ite edi tt article tor pu ition, the pati edi he ‘ 
report returned to the! t th recurrent signs of cerebral metast She died Febr 
he of the brair 
Prompted | the f y th ‘ eo, the riter ent questior ex t ‘ be f 
the Amer n Associat f Phoracic Surgery to determine hether the o« rrenes f 
eare oma in the part fied liter nodule en gen bie 
eved,. Su ngly « gi l4 members « med to have encounters gnant nodule 
containing in 1 7¢ hese men deseribed 155 such case let In} 
nstanes t he ileifieat ted of a few fle though 1 ted ¢ miple 
itel d extensive ecified tary nodules were also cited, A st ra be itl ight 
none wit} large centra re. a ner ring r concentric laminatior f ‘ im. There w 
genet wreement that mal calcification 1 » guarantee ag ig! 
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perature wm ith i he ere ‘ sional rales at the base the right lung; the heart rate 
was rapid, | ne murn ere noted; and the blood pressure was 100 mm. syst nd 70 
diastolic int Phe abdomen was normal on palpation 

The hemoglobi: tent the blood was 10.7 gm. There were 3,570,000 erythrocytes and 
1 S50 leukoewte per « of blood, with a lifferential cour {17 per cer 5, 
per cent band forn 1 1» ent intermediate | mphocy tes nd 2 per cent smal pl 
evte Coarse te urn ‘ vere noted in the ne itrophils thient chied 

Post-Mortem | nding 

Necropsy showed cachexia. No lymphadenopathy w ted. The pleura ~— 
obliterated by easily lysed, fibrous adhesions. The heart weighed oO gm. Vs , 
teriosclerosia of the ecoronar irteries was found 

joth lunge were " appearance, together weighing 1,410 gn 
color, volumi nd nodular, some nodules measuring up to 1 em. in diameter. On cut 
section the weal irfaces studded with clover if, raised grayish-white sort 
nodules Pracheobrone} ial and bror chop ilmonar nodes aver ged 15 em. u lhameter 
ind were black and rubber Microscopic sections revealed tuberels 
hibiting organizatio Minas others were more recent and had nodular confluent areas of 
cute necrosis with remarkable absence of cellular response. Some nodules contained case t 
tion and giant cells. Changes consistent with tuberculous pheumonia were seer —_ 
ireas and in others, between tuberculous foci there wm extensive edema 

The liver veighed gm. Cirossl scattered vellowish nodules, measur nguptodg 
em vere seen. Microscopical! humerous miliary tubercles of various sizes were seen, some 
showing necrosis and moat cont ining | inghans’ giant cel Phe tubercles were ull 
located wit] t he porta eas and were irrounded | i slight | mphoecytic infiltrate 
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Chemoprophylaxis, Immunity, and Prevention in Tuberculo 
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11s EDITORIAI 


\ pointed mut ty the riters themselves, the view that bacterial muitiplica 
tion is not an essential factor in this type ol vaccination is based on the 
i umptior that hibits multiplication ol (; in the Mouse In 


opinion, there is no ground for regarding this assumption as valid, in particular 
hen one consider thy madition under which the tests were performed kor it 
is most unlikely, indeed contrary to available evidence, that isoniazid can imme 


diately and comple teiy prevent the mu tiplication mmo ola large dose of voung 


BOG cells, especially when these are introduced into the peritoneal cavity, as was 
the case m th tu It is obvious. furthermore, that even a limited degree ol 
proliferation of the large BCG inoculum used (0.1 ml. of culture!) would have 
resulted in a marked increase of the bacillary mass in vivo. Thus, the very desig: 


ol these experiment made it impossible to derive from thei results conclusions 


concernin the nfluence of chemoprophylaxis on the effectiveness of BCG 


aceine, In order to obtain information relevant to the effect of isoniazid on 


vcination as norma practiced, it would have been necessary to use a much 


maller dose of BCG, and to administer it by some route other than intraper! 


Lonen! 

Sinilar detect cle can be recognized im the second study mentioned 
ibaove In thi tudy, the author injected large amounts of a culture ot H37hk 
into guinea pigs which they treated with isoniazid before, during, and after in 
fection. They found that the treated animals resisted the infection, not only 


during administration of the drug, but also for weeks after therapy had been 


discontinued, Furthermore, the treated animals exhibited increased resistance to 


infection when agau hallenged with a large infective dose 
It must be noted that these findings correspond to experiments in which the 


infective inoculum was “0.5 ml. of a liquid Tween-albumin suspension of H37R\ 


injected by the intraperitoneal route the challenge contained approximately 5 


x 10° viable units per mi.”’ On the basis of long experience with Tween-albumin 


cultures of tubercle bacilli and with the limitations of the colonial enumeration 


ton hrnique fickle nt that the challe nge ulum used in these experiments 


contained approximately 10° bacterial cells per ml. (determined by microscopi 


count As mentioned earlier in the case of mice infected with BCG, there is 


mute hy reason to beleve that injection ot sur hy an enormous dose by the intra 


ym ritoneal route resulted in significant bacterial multiplication in vwo, even under 
the cover of isoniazid. In consequence, the guinea pigs under consideration had 
| 
heen subjected to an intense antigenic stimulus from the very beginning of the 
J 


experiment whether or not they had received chemotherapy The challenge 


dose orresponded in othe words to an established disease and prov ided enough 
bacillary material to elicit immunity. Thus, in this case again, the very design 


of the experiments made it impossible to derive information concerning the effect 


le velopment ol immunity under natural conditions ol 


of prophylaxis on the « 


exposure 


(As is well known, an arrested primary infection does conier some immunity, 


to reinfection and, accordingly, the treated guinea pigs infected with huge bacil 


lary doses naturally proved more resistant to a second challenge dose than did 


noninfected controls. It vorthy of notice in passing that animals treated with 
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CYCLOSERINE THERAPY IN TUBERCULOSIS IN HUMANS 
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‘ tand it d nutrition heult judg 
ment t ypeut es ponse ost clea lefined and f 
t! i t me rug deve t! ist 
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th sta hich utilize t! entioned ag t ml 
fina j t th at t ‘ PAS 
lhe t stu yin in attempt to det hethe had 
» demonstral ntituberculous effect when use us the sole { the 
Limitat j tl tudy from being of sufficient size to lefinite 
umawer, but if ‘ that. when the results of the study are pooled th those i 
rent being ed the wencl t should be possible t determu whethe 
nat tiv i iff ent «eto wa int furthes nvestigat 
Phe t tl ent stud ere n one sense, encouraging in U ita t! i 
tient erin prove nica imi the pre ous prog I the 
disease Wa at iretul bacteriologi tud gave i en iraging iit 
ami nstance lad the culture heeome negative tor tubs 
tiousness occurred in a patient th fresl wlerate wivances 
| in hicl ylit ave roved on bed rest alone. TI patient (.\ la 
egment ect i i residual lesion after 1SO days ol closerine t 
the irg i i to be positive tora di-last ba | nmicro ulture 
ol the ‘ yevet fared’ t even il growtl ol tuber i 
three mont nceubat The remaming Y patients continued to have it 
tive I tute Dt iiture and > ther had sputum negat 
It not ortl at re tance oserime aeve oped Quick ind gradu thie 
trains fro f the patients who ret sined infectious during the course of stu In 2 
of the patient t! rt tance of the tubercl ba probal had reached a t 
ing level ar n 4 ot t is significant high. This finding suggests that tance 
vould become t factor in man ses if eloserine were to be used alone. The 
gradual acqu t tance, howeve suggests that ce bination wit! 
might we retard if ppearanes 
rhe changes that were noted on serial chest roentgenograms als vere in the genera 
direction ' ment. but in no instance were the triking as the gau ght 


| ‘ ‘ ‘ ‘ 
‘ ‘ ‘ 
( ( | 
| 


CLINICAL, BACTERIOLOGIC, AND PHARMACOLOGIC OBSERVATIONS 
UPON CYCLOSERINE 
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\ tient f throevt nt hemat ih 

te unt wit jlete urinal j blood nonprotein nitrogen u 
ophthalen tior ilfphthalein excretion, and cephalin flocculation, and/or 
tl old turt ty tests u erul No abnormaliti ere shown | in ne of these 
ensurement (hy itient had an epileptiform seizure on the eleventh day of thera 
Phe « neentration n the blood were more than per mm it the time Phe 
i topped tor tou vas then remestituted in gradual Increasing dosage 
unt gm. per da ind no further convulsions occurred. The patient's en 
ephalogram was dese ed as a bilateral cerebral dvsrhvthmia consistent with. but not 
ol, epilep other patients who ¢ ectro-encephalogram- 
taken prior to thera at the four-month obser ition there wa a change 
to an abnormal pattern in the electro-encephalogram 

Short ifter y therapy, within twenty-four to forty-eight hour » of 
the S patients complained of a vanety of central nervous stem svmptoms, ranging fron 
hegre on to marked elation. In one, the sensation was deseribed as similar to her often 
expenenced feeling t ilated by excessive amounts of alcohol. Within a week or so these 
omplaints subsided and therapy was not discontinued. One patient, not included among 
the &, refused the drug after the fourth day of his therapy; it had produced a significant 


degree of excitement, and he feared for his health because of it. As he was known to be 


instable psychicall ontinuation of therapy was not encouraged. Five patients also 
xperienced a slight elevation of temperature during the initial few days of therapy. leva 
tions ranged from 1.5° to 3°F., but the fever fell spontaneously in all 

Because the clinical, roentgenographic, and bacteriologic responses were definite, a 
though not impressive in any instance, on isingle case report is described. The response 
of th patient was the best observed 

J. i jl ven white ilcoholie mal vu vimitted to the Svracuse Veterar Ad 


ministration Hospital on Apml 14, 1955, with a chronie cough which had been present for at 


least five year During all of this period, his dietary habits had been poor, In the several 
months before admission he had had night sweat ind an increase in the nonproductive 
cough. For at least thre eet prior to hospitalization he had noted marked d pnea on 
exertion and dependent edema 
Examination revealed a chronteall il, dyspneire man with a temperature of W 

pulse, St per rruite respiration of 26 per minute ind blood pre ure of 160 tol si) 
diastole u nm. of merecut Bilaterall dullness and numerous ral from the to the 
fifth dorsal vertety posteriot vere observed. The heart was enlarged to the left The 
pulmonic second sound ws greater than the aortic second sound, The liver was palpable 
Sem. below the cost irgin and was tender. The left epididymis was greatly enlarged 
newiular, and tender nd the prostate wa light enlarged. The patient egs were marh 
edly edematou iH tus vas repeatedly positive for tubercle bacilli on microscop 
and culture Hemogra irinn i phenol ulfonphthaler ind liver funetior sere 
normal. An eleetrocardiogram showed inverted T waves on leads V2, 3, and 4, but wa 


otherwise unremarkable An initial roentgenogram of the chest showed cardiac enlargement 


md patehy irregulat reas of infiltration involving the upper one half of both lung held 
Laminagrams did not demonstrate definite evidence of cavitation. Diagnoses of advanced 
wtive tuberculo md benmben heart disease with congestive failure were mace 

Initial treatment « ted of an SOO mg. sodium diet, bed rest, and daily parenteral 
vuiministration of LOO iu f thiamine chloride. In the first ten da of hospitalization, the 
patient lost 25 pound f edema fluid \ chest roentgenogran vhich was taken five 
in ifter the tin TL figure 34 howed a return of cardiac ize to normal but no change 


n the parenchyma filt tron. One da iter (Apml 21) administration of eycloserine wa 


NOTES 


Fic. 3. Roentgenogram of J. G., 31-year-old white male, taken five days after hospi 
vimission. Evidence the mith extensive heart failure have ibeided and the he 
ize has diminished marked n the five da Heart failure was reheved with thiamas 
pot digital Film reve the ad need tilater 
tarted, 500 mg. twice I rn Kleven da ter (May 2) he had Keneralzed ¢ 
ilsion, with biting of the tongue. Cycloserine was stopped for four da I — ae 
in a dosage of 250 mg. twice da for ten da thereafter 250 mg. dai three times «iat 
for twent da ind fina 4H) mg. twiee dat for the remainder of the four-montl 
hospi | sta 

Phe patient remained afebmle and, except for some improvement in appetite and ' 
pound gain of real weight, showed no significant change in mptoms during hospitalizatio 
Another chest roentgenogram obtained four montl hater figure 4 howed moderate 
clearing of the pulmonat mhiitration tilatera An electro encephalogram at this tase 
howed two short episode piking it a S-per-second rate, but 
tepeated laboratory exam howed no evidence of abnorn hematoporet 
renal, or hepatic funectior 

li smmary: 4 ne has definite in milro act t 
of concentrations low enough to be attained in human blood. It has tuberculostat athe 
than tuberculocida t Observations im rifro indicate that it clive Crug 
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134 NOTES 


1. Roentgenogram obtained four months after figure howing improvement 
Che patient mutun f ositive for tubercle bacilli and hi mptoms have not changed 
ippreciabl 
wainst ‘ than either isoniazid or streptomycin Tubercle bacilli have the 
potential of emerging re tant to the drug after prolonged exposure 

Pharmacologicn oserine is absorbed easily and rapidly from the gastrointestinal 
tract, is distributed to lung, kidne andl braim in wlequats concentrations (at least in the 
andl is excreted prompt im urine 

It has not bee lomonstrated that evcloserine is as effective as either isoniazid or 
streptomycin in tuberculous adults with far advanced pulmonary disease It is active 
wainst streptor in- and isoniazid-resistant tubercle bacilli and, therefore, may hav: 


limited application in patients with tuberculosis produced by such organisms 


On occasion « oserine has a clear, unexplained central nervous system toxicity lead 
ng to the production of convulsions which makes the drug hazardous. The toxicity is 
not serious enough, howeve to preclude its prescription with the proper indication 

*Cummines, M.M Antibiot. & Chemother., 1955, 5, 198 

Ererein, 1. G., Fourteenth Conference on Chemotherapy of Tuberculosis 


Veterans Administration, Army, and Navy, 1955, p. 325 
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FUBERCULOUS ADENITIS 


Twenty-Three Cases Treated with Isoniazid Alone 
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4 on the extent ‘ ‘ flerence 
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‘ enit the involvement of excl tir rel heal ‘ 
‘ ng plex Phu that ftern the liy ‘ 
the une t ‘ t! ealed mar cus. hidden fe of } h the u ‘ 
hut one nifestation mi probable distant ton ink! ‘ 
bron t 1054 tient el i ere treated wit t-te 
f atrepto } lrostreptou i Two were we ifter thre« ‘ > were 
ite Phere ere I i observation n 2 patient Put » thee 
| elapsed th the appearance f nulmona One these trent 
ectio elapsed t} treptor the 
present ser The low ip period alte 
fan nti the time t i ent that 
hort-tert treptor n thera itment of adenit nin 
became available I} ele tead of strept« PAS 
hecause t f alt the fact. previou 
tratedt in Ul { t evel il ong -te trent ent 
extent irwe whit ee il hemotheray the 
plan of thera mi to cove it 
wenty-three patients have Five were male, 1S were e. Nine 
ere white and 14 were! vhite. The age distmbution wa cle th the uvhest 
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te ven! natient 
tite 44 ven Z itient 
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tive tiv te i ne tot en 

There were ? patient o had had active pulmona itient hw 
we} twenty-nine ven go and had been we n the interval. The second patient had 
had pleu vith sma cone ear betore multaneou th the appears 
the inguinal node whicl ibsequent ruptured and which brought her to the Clu 

(‘ow 4 ont active There was no act pulmeor il sense demonstrate | 
entygenograpl nat the 24 patient Iwo had bone erosion in the cerviea pine and 
ne tin i questionable | re a vi emonstrated intravenou 
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w ws established est regime! titute th 
itient ere placed nate 
tated, theray i ted te oniazid. The dosage used 
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e during which tsoniaz given shown in table 3 
tient has been lost to folk ip observations. With two ex 
therap vas good The eflectiven gs of the isoniazid ther 
nus tract ORs « nduration, and regression ol the 
In general, marked improvement is noted during the first 
thir months, the lesion ere ipparent! irrested in all 
exter eu ement together with concomitant disease 
rie nths belore tl nus t ei. All patients had 
f genern ell-being 
hom the acdenit elapse | ing Neg +} 
ement and a lesion of a ce ertebra, there was prompt 
lence regression of the mode on oentgenograpl exal 
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NOTES 1.30 
ent rsix months. TI ul bes symptomatic until two months before ad hie 
the patient had had e¢1} g sensations, chills, and fever to 101° F. for several da - 
toms subsided and the patient had slight difficulty in swallowing thereafter. On adm 
she did not appears f hronmically ill. Her temperature was 1l004°F. On pl ica 
exa ition there was s2 «cm. to the left of the trachea, above the clavicle whict 
was firm fixed ! tende \ roentgenograr i the chest showed wile goof the 
mediastinum on the gi fig ee] There wa i leukoevtoais of 16.000 

\ ps showed the » De a supraciavicu rivmph node. Oh 
ical of tuberculosis wit ecrosis \ ispiration Diopes eulture rey ried 
tive for tuberele bas thirt ne days later. The patient was transferred to the | 
monar ce where is s started on be iarv 9. Within two weeks the 
ture dropped to art i nge as did the leukocytosis. Withi e month there wa 
marked reductio in the s the mediastir ! s Ir provement continued during the 
four ont} f hospit The patient itlowed home to aw care 
which she te refused. She s followed in the Clinie and cont imi on the drug without 
much « tr of her re. In Septembe evet ifter the start of thera; 
PAS were give vit} enet 

Patient ere allows esume act ty gradua ilter nine to twelve ont 
full-time work thereafter. Ss ‘ ntinued drug therar viule resuming pl wal net t 
Of the 20 patients follows hose lesion ind not relapse, the 1 ority are rece ng} 
hnemotheray ined are orking at te ‘ it their pation table 4 

[Twenty-three patient t tuberculo the have trents t} 
oniazid as the sole therapeut went. Treatment was maintained fror ¥ in twent 
ra 
3 
4 
4 
4 
4) 


hia. 2. Roentgenogram obtained after seven months of therapy, showing 


iperior mediastinal et ment and a well demarcated density near the 
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A CLINICAL TRIAL OF S-ETHYL-L-CYSTEINE IN 
PULMONARY TUBERCULOSIS 


ginning in Januar 1034. S-ethvl-L-cysteme the write 
tical trial in pulmonary tuberculosis* because ol ing therapeutic effects in 
experimental tuberculosi f mice Through 1954 and 1955, 23 patients have recei 
wnifeant amounts ¢ ibstance and, although therapeutic results were not 
wular, it seeme these studies briefly for esible guidance 
nvestigators with ( linical interest mmpound aris 
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frequent 


it represent n entire new group of antituberculou ibstance inrelated 
t ny pre ou reported iterial used i nical medicine 
\t the beginning the tud t was necessal tk letermine what dose ght tx 
tolerated ongerd im] to be alert ior al tox manifestations Ir wiciitior 
ih it sborator vere irmnied out ts jeter! ne the 
functional status of such organs as the er, kine ind bone marrow. Complete bloo 
ount bservation of od cell morpholog eticulocyte int irinalyses, blood ure 
leterminatior imi est ition of liphthalein dye etention were perl el 
equent inter i hile ascending dose ot the drug were tered 
Int netance n abe ralit letected whiel ttributed to adi 
tion of the drug. J hen a dosage level of 4.0 g ' 0 gm. four time 
} it! re irther rene ere ittempted sucl vere 
tered tor a ng ntl ontinuou producing al manilest mju 
patient and | its omplained bitte ibout an obnoxiou 
to the breath } id be detected at cor listance. It wa i pungent one 
vinat j il Ke tenc! imi WA haracterist of some me fer 
Because of tl res nnovance itients Em equested that medication be 
ontinued, erimental results reported | Lorovsk ind associate 
now ippeat ti itile teria t ‘ tiv meut went etl 
‘ wptar ‘ thy e active det ative f teine. duced ntr 
testi he eavage veteria tion.’ 
Lhe itient e been di led into three grou ng t treatment 
tubercu wl rect mi pl int theray ind u VI there 
plete t tance of the tube el t treptor | 
These patients all had sputu ositive tor a lust 
tre i treated four to five 1 nti ti sot} teine 
l the f t five 4 ‘ | tient received | gt oN) g. four time 
ow ity tive ‘ ‘ in tiv et thy irse { bre 
tient ity te evative for i-fast or here 
il M ‘ e Nat Ir te the t} te ‘ 
ul Health 
gene iy the ( ‘ estig 
‘ Meret ( Kal ‘ New Jerse 
SoLeTroROVsKY, M Am. Rev. Tubere., 1956, 74, 72 
Am. Rev. Tubere., 1956, 74, 78 
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» other patients the itum remained positive The roentgenogral Dbtammed betore 
ind alter therat reveale hange in 5 patients uml were judged to she ¥ progressior { 
in rie le te hemog reti ulox te estimatior re 
stable or were proved im al patients gained weight \ these 
patients ultimate eCELVE ther theray following the cessation of S-etl " teine 
(yf th group 4 are «le ‘ terminal ml one i alive in the hospita lanual 
Mau 
(iroup Fou tient ere treated for seven to nine months with 4 f S-etl 
teine da Iw these itients had received | r anti rotbial theray 
tie hada tubercu enitis vith peritrachea it! Iw these patients ha 
Iresh, iteral ed active pulmonal tute ulosi (ine patient had a sputu 

nversior imi tw itu onversiol allure were noted The oentgenogra 
howed improvement ; ‘ t iding the regre n of peritracheal adenopat! 
the roentgenograpl re uned unchanged im one patient The he gral 
mained stable in a \ tients gained weight. N Lil il toxic effect vere re lec 
\ patient ol this gi ed theray I notre nature its Phres patient 

ng and are st | talized | the present status of one other inknow! 

Group Ill: Thirtees tient th new ered untreated, f vuivanced tive 
pulmonary tubercu ere treated with 4 g f S-ethylt teine daily for period 
inging ire ne and ix ! ntl hight patient vere treated I ‘ 
ne-hall to three ont ) tients, from four t montl tient howed some 
entgenog! ' ement. 4 were unchanged. and in one the euse ened 
the therat t ate te e of these patient ure mitalize 4 
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th therar range nf to discharge tubercie ba tient 

ert tatu iring the irse of theray OW those tient 
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ement, 2 showed ght roentgenograp! ovement e sl ed hiange 
ind none showed worse The hemograt ‘ bine table in tl tient 
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TRACES OF ZINC IN GLYCEROL 


Surface culture tule H37R Long thet ilt 
te th the thor suite int ure kled ‘ ‘ t t 
‘ ‘ tat 37° the t vit ise j ki 
‘ ‘ t ‘ et tte if 
t ‘ the ‘ Long ‘ to the irface the ‘ 
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| ~ ent Zn 
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lecationized an¢ 1 the Long medium. Addition i | nd 10°° per cent Zn 


lid not alter app 


of the pell 3. With per cent Zn there was i pro nced vase of the thickness 


wrinkling, crispness, and weights of the pellicles Howe r, the nonresin-treated glycerol 


reciably the appearances of the pellicle increase the dry weights 


promoted more growth than the decationized glycerol pl AT indicating that either 


the nontreated givcerol ontained some other growth ore factor(s or the resin 
contributed some inhi r factor (table | 
These resuite v 0 i d with! isparagine T ru I lid not produce these 


favorable effect A | D-asparagine 
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THE INHIBITORY EFFECT OF PEPTONE ON THE SPORULATION 
OF THREE STRAINS OF COCCIDIOIDES IMMITIS 


In the course of other experiments on Coccidtoides immatis it was trequently observed 
that some strains grew well but sporulated poorly when peptone was incorporated int 
the medium. Because peptone is so commonly used in media for rious fungi, it seemed 
ulvisable to investigate this effect further 


our strains were selected for testing. One of these was known to form spores prolif 


ind thus could serve as a comparative control. Two lots of media were prep 
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kia. 1. Coecidiorde mmul cultured on a glucose east -ext et agar cont y pept ‘ 
ie ent glu ‘ ne het, 2 pe ent ag the 
wit! ne ent Bacto-peptom iliter of salune ‘ | thr 
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INCIDENCE OF TUBERCULOUS INFECTION IN INFANCY 
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NOTES 
\or r ENT WHE NorTep 
Pa 
ear or te 
to 2 veas 
2to3 vear 
ear 
ttoo veur 
N OF CASE 
last 
West 
(‘entra 
Nort! 
south 
lotal 121 
146 110 
115 
14s 74 2.4 
1049 107 16.6 
1050 414 
1951 is 15.4 
1952 s 24.6 
16s 
14.1] 
1955 20 
* Statieti us compiled | the Richmond Cit Division Public Health Statistic 
Unoflhieia figure 
| jlous infection among infants in tl study g ip. Obvious! videspread 
iniant Tite ying children in this ert ntinue until the u lence 
MEE y tuberculosis among adults is curtailed 
BEE interesting aspect of this study is the infrequer of complications in those 
ring iniar There were no deaths ind the 2 patient vyho expenenced j 
MEME « recovered mipt inder appropriate thera; 
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NOTES Lol 
Rerorren ity oF Ricum Vinginia* 
146 270 110.5 
1947 206 91.2 
16S 
1044 
138 
1951 187 
1952 170 i2 
19453 M5 2 
1054 236 
1955 250 ms 4 
* Statistics as compiled he Richmond Cit Division Public Health Statist 
Unofficial figure 
ly emmary iber« i to tn Major problem I} 
hed by the high incidence of tuberculous infection in infants enrolled a ntrol patient 
na BCG study in Richmond, Virginia. Statisti reveal that there i I er iratel 
high incidence SEEEculos i ng adultes in this city 
Present address: 3608 Cit e Avenue, Richmond, Virginia 
The writer acknowledges the cooperation in tl tud f the Riel City He | 
Department 


THE SEPARATION OF M. LEPRAE FROM TISSUES BY ENZYMI 
DIGESTION 
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: 
i g fit ou t there ‘ Luise tients t leve " it ett 
View San “Ml 
» View. 
Febru Ot) 
the Editor of The A Peeve f Tube 0 / 0 
\ ting to © hore transits ol wnivenog 
iter ei during streptor no ane por i treatment of ile } 
It tated in iper that the exacerbat the entwenograpl finding ‘ 
ittributedd to an intense exudative reaction wi minder the ‘ treatment 
t! onimzid-strept whit te ret thi iw its 
tubs ilin in a laree int. developing perif il infiltration telect Oestreiehe 
ilso reported a er enol ittributing it to the dumu el i 
We have iso the me phenomena n the pulmona ile 
und have reported on it let (on the ba nvestigation 1 expe ent withes 
ill nia tubercu ining the past ter ‘ e have j rite 
etation of tl hich attrithutes the ise ft 
\ ve have report hen itured rabbit ire moculated pert he 
tillation into one ing th a homogeneou olution ontai f 
hacilh (freshl iltures the sputul itient), the rabbits deve liffuse, u 
iteral, even neentrated shadow nm the hest roentgenog ten to lourtes 
invs later The suits thi ei tuber j j neu " 
re oO Dhre« veek sity noculathn oentgenograpl ‘ 7 nat } od ‘ ‘ 
ent of the entire y In tl itter stage, histolog eX nation revealed POU 
pneumonia. After the eek. the eve tw ‘ 
enlarged 
fim the other ha ‘ tiv botvit ere pre j er tize thie } thy 
new ulated as ce ( tiie col thee eimilected ¢ ! 
ferent from that of the nfection. The a ils of the reinfected ¢ ip developed 
any ¢ ter ‘ imilate el neentrated Tole ry tive iM tyer 
tw in itter t (sre ime or exn nat eve til 
ou \ite the Vee} thy ‘ or ‘ red ‘ ‘ 
eaving hosts thre alized bulbar roxdluctive le 

Cor ng the pneu eSlol n the reinfected anima th those of the ‘ 
the ture ere t thy ‘ it’ the ‘ ‘ 
omptl ny the ‘ ected grou } te t ture 

us the ye e.. the fibru evenerat thre 

t recognized im these ‘ ects ts entwe ‘ thy 
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CORRESPONDS 
t eve ‘ t ‘ ! it i rte ‘ 
enting a Koch phet ‘ 
Ir beervations*® on the entwer WwW esponse t her theru 
nh expe entn mil it ol When nor ensitized| anima were given PAS 
linte ifter the f { tracheal moculation f tubercle ha hi. no shadows developed 
Howeve f the anna ere given PAS after the development of extensive shadow 
the latter were not reduced it enlarged further and eventua there was cavity forma 
tion. ir result ere in later experiments th the administration of pe 
On the other nthe remlected group, when the aniunals were given 
mitate alte ition, the leveloped exter neentrated shadow tole 
n the roentgenogram ft iter theout ar differences from the nontreated cont: 
yroup. Tl re te 19053 1 me yorker H. Kas We a 
beerved that. ever the ere give! trepton ilter remocula 
tion and PAS-isonimzu everal hours prior to reinoculation milar results were obtaines 
(‘concerning tlhe urke flerence between the response of both groups te heme 
therap ve have the fe ng interpretation: In the primar nfection group, the ap 
pearance the shade n the roentgenograms was inhibited due to the direct action 
of the drug on the tulx e bacillus. In reinfection, the allergic reaction due to the anti 
yen-antibody response ma ints for the prompt development of lesions after inoculation 
It is not influenced b titule tlous agents because the inflammation not specihes 
lue to the bacteria. but lependent upon the allergic response. If the early development 
of shadows were dependent upon the bacilli themselves, then their appearance could be 
imbubited t the antituls llous agent These drugs cannot alter an allerg re tion and 
thus cannot inhibit the appearance of the earl shadow 
When treatment the remfected group ws continued, the extensive concentrated 
haclow sere le onstrated m the earl stuge were reduced more prompt! 
more complete! thar n the nontreated remlected control group Histologi examination 
of the treated group t onth ifter remoculation showed more complete re ibsorption 
of the lesion, encapsulation of caseous foci, or fibrosis than in the corresponding non 
treated] control growl Wi onsider that the ombination of required immunit umd 
chemotherap " " mnt for such results im the remfected animals These exper ent 
vere confirmed Mitsu ind Tanaka 
\iost of the resear mndertaken to evaluate the effect the antituberculous drug 
n humans ha lenit t! rivay nlection m animals. Since most cases of human tube 
ulosis are {f the reife nm type und since there exists such a marked difference im the 
response mtituberculous drug hetween the pl infected and the reinfected 
minal further investigation on the effect of the antituberculous drugs u emilection 
tuberculosis becon me ary 
Qhur mvestigation charts at Shorarmo Sanatorium revealed that 41 
patients with exacerbation (S2 per cent) manifested fever. Some of the chest roentget 
ura which were taket en is three da following the onset | lever eve ‘ hie 
KITazaw ‘ lrans. Soc. path. jap., 1951, 40, Eeditio Regionalis, 368 
Kamiyama, H l'rans. Soc. path. jap., 1953, 42, Generalis, 574 
Kamivyama, H.: Chiba M. J., 1953, 29, 300 
Suimapa, | Ira Soc. path. jap., 1953, 43, hditio Genet 
in ela path. jap., 194, 43, kditio Gener 
Mig ab 1954, 29, 261 
Tanaka. M 154 9 
KITAZAW Jap. So« tern. Med | 
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irrent ‘ ‘ te te be it } ue ti eal 
extent the le ! i nt use, tient i tiv 
tatu \ tte tive ‘ ov ts thr tient 
ecome good chron wl the grou irrested t ide those ‘ 
nate tubercle ba t ‘ then. that the ume te rrrested can be appli t 
tw vule lillerent wntwenolog tunat petulne t! 
till furthe nt te the retrogre e statu the hive ip (actin 
wry, retrogre ie j Ix there i hary iatinetion between arrested at 
elrogressue think there vot. An arrested pulmonat tut il nthe NTA ¢ 
hention mere e that ha eached such a cegret etrogre on that it re 
‘ cated i letines the NTA lin not represent 
talnlize athe fluct ting tuation: either the retrogre ! ontiunue the 
nactive statu hye in exacerbation occu ul the disease es progre ‘ 
In the thex« t be too grent a «isa intage imp a 
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| Uls | Sula and Ke ect 
lions presents t the Inte nygress of the Pheu nad Pht 
Societ Set the (ze ik Medical Association of J. bk. Nove ‘ 
Dew ‘ Os “tat dal tnické Nakladatelst Prague Q55 
Phe book contains su es in Czech, Russian, and English of some thirty-fou ' 
the hist eve ent ar esent status of the BCC, stior 
tries represented at the Congress: Bule China, Czecl German De 
Repul Hung P Rumanian People’s Repul nd USS.R.; the 
wit j the production of tres! mel 
the relat tuln ilin allergy te init rn ecent 
ihorat fie ‘ erence th the Mi re epared | ‘ 
trai «le ‘ We ying el 
Both tre COZ ed BCG are n el, wen nf t 
et | ‘ y t-weight orga! 4 I'he thi 
tures ‘ re ‘ ‘ iriou lifferent borat te 
hilteer twent | | ophilized i eports | 
(,erman tf nave ntage er treet iu re aml not recommender ‘ 
wed in the and giver ibeutaneously rather than int taneou 
hbecnuse of it enetior In Rumania a 20 k Instrument ©) 
i i ire t ning for tro wit 
ngle dose or 100 mg three repented dose 
onversiotl rate ng ntracutaneou nat ire genern ‘ t ‘ 
higt irround “Wt (Oper cent. while with oral nation the range 
per cent ect ikin te OD per cent in China. Since 1047 BCC) teat 
formed th int itaneous BCG vaccine diluted 1:10 and killed by heat ye 
thie j test in zechosh ikin: it is reported to be more sensitive thar 
Moreove n persons revaccinated by the oral method, the percentage 
posit t the BCC) test il vhile the per entage iit ‘ 
goes down. The Trambusti test now being tried in Rumania where the te jue 
pre ccination testing are reported to need simplifeation 
Vacemation now mart ilar! for the newhbort un thy ountre 
represented at the Congre vith periodic revaccination of nonreactors at frequent inte 
ils. The benef eTiect i nation are higt i med and loca tion 
ure 
passed by the Congre nelude the statement that vaccinat the t 
thoi im the fight agamet tuberculosis, and result ma raped ce ne ot the 
ortndit nd mortalit rate imong the vecinated as we is tlhe 
Me he resolution o state however, that serious deficiencies exist the ay " 
thon of that imi techni equipment lor research and ! 
af ne are iff ent: that records on the eflien of BOG natior 
plete and rece im Of nated persons and iso of tuberculin test ire not ‘ that 
watch must be ule plhieations of esp i tiv t 
vithin three mont that new ideas on tuberculos init ng from the te ’ 
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BOOKS 
Pa help um future tivit und, fina that “particular attention should 
mud to the variabilit the organisms, endeavoring in tl iv tof ' ‘ 
ett i i ne ag t 
White the iterial the IS Necessal the put if me thet 
ys if trot i wt ttle has beet 
Die i ecent en swith BCG the have apparent 
t beer lifferent those in the West. | lewres post nat illerg 
have mspired the searcl test more sensitive than ever irwe dome ilin 
ler ite tl t na Tener if wetor despite the ert the 
legret allerg paralle the evree of immunit he natior ered 
oung lulthood. The Lilie BOC: lf i ml along t! ‘ il 
Waal yton, 1). ¢ 
“Tt Tt ROU LOSI By R. G. Fergu |’ 24, Unive | nt Pre 
( wia. 1955. P e 82 500 
The auth vritte t amd ta nat ‘ ect 
f ile hich ste semes of stuches he and olleague the staff of the 
Saskatchewan Anti-] ‘ League ol wted the ‘ unifving ‘ 
lebated pont th respect to tulx ilosis bole The text hich tts rect 
ind simple stvle, will be espe nteresting to students of tubercul ind epidemiolog 
In addition to the presentation of his own studies, the author has a smmarized ‘ 
f the rele nt literature the ticular subject under d ISS1OT 
livided int ir parts: epule olog fact nfect 
mel re tance, the lemics, and the toundation eventive \ 
wetul addition ml i bibliog ipl Line ! wie 
lhe aut! ireful to separate his own nions and deductior the fact 
given clit tudv which he records. The book is not, of course, designed to be a ' 
} te tain o1 ri this ‘ ‘ true of the chapte ‘ tu 
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OT aciditional and particular interest are Scott’s review o1 ruses, Professor Alexander 
Haddow’s review on mice! including a moderate ve reasoned statement on the 
tobacco-lung cancer controvers ind the section on liver disease by Bearn and Kunkel 


Che list of annotated reviews in medicine continues to be a useful feature of this series 


his volume is recommended for students and physi ans as one which contains some 


thing of use tor 
Jenemian A. BaRONDESS 
New York, New York 
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WILLIAM HERBERT ORDWAY 


1889-1955 


Dr. Wilham Herbert © 
Friday, April 1, 1955 


living tor man‘ ears 


Dr. Ordway was 
his Doctorate in Med 
Hospital, New York Cit ind later was an as 
1917 he enlisted in the U.S. Army, was stati 
Hospital No. 9 at Lakewood, New Jersey, unti 

In 1919 Dr. Ordway joined the medical staff he Metropolitan Life 
pany sanatorium at Mount McGregor where 
Physician and Associate Physician, until 1926 whe 
Director and Physician-i rge ol the sanatoriul 
of Chicopee | 
1947. 


vent to France 


ni ppomterd 


He married Miss Haz 
oted husband until her d h in January 
Wesleyna Smith wh 


Dr. Ordway onscientiou 


ill pects ol the ol Hy 


vhich he held himself resp. ind the sanaté 
Medical from 


of the Saratoga Count 

Saratoga General Hospital! di a trustec f the 

Potts Memorial Hospita 

(merican Sanatorium Asso ion, in 

1935. Another contmbut ‘ le welfare 
osis and Health ¢ 


1936 he was elect« 


1954 


il Officer of the S 
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Student Loan Fund \ Ya natural outiet 


people. While a memlx to » of Glens Falls 


his generosity and ku 
In spite of his mar 
observer who contri 
rked untiring! 
diagnostic codes in t 
Standard Nomencl 
irds of medical care 
Outstanding physicians 
vhich encouraged atter 
of Mount McGregor 


lo his friends Dr. Ordw ‘ gracious | charming host 


i n the iInghelad ine tt 

iternasl n 

Cli | 
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irance 
\ssistant 
tant 

ittent ‘ 

rned 
no pave eticu ttent 

to improve himself, the staff 
le loved. He is President 
iitant t thw 
Board Director the 
Secretary Pre ire the 

‘resident President 

the Saratogn int 

of the Amer College of Physicians and hie 

rid War IL. In 1948 he 
| 
for | nterest i u 

elping to improve the lot of underpr rel 

liverse act ties. Onrdwa tudent 

le ! rigina irt t the med terature Dr. Ord 
, ntributed much to, the development at eptance the 
Sectiol n Disease f the Bronel Lung il Vieura in the 

{sine 7 hior keen interest if rig thy far 

te n the formatior ifthe ideau et int le Cares 

I irgeons from the last were guest speakers before this grou 
lance ill of the wene | wetitioner vithu toring distances 
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OBITUARIES 


uch as woodworking nodel railroading, and was at his good, natural and chuckling 
best when he shed the responsibilities of his official life to play with his associates His life 
vas one of high personal integrit ind of conscientious service to the sick However, he 
remembered best b i true and lova ompanior 


C. H. LERRIGO 
1872-1955 


Dr. C. H. Lerrigo, executive secretar emeritus of the Kansas Tuberculosis and Healt! 
\ssociation, died recent Although his isits to the Assocation became less frequent 


during tis later en the vere alwave an Inspiration to those workers un the field of 


Dr. Lerr ‘ born in Birmingham, england, in 1872. He came to the United States 
ith thos fas und settled in Morris County, Kansas, in 1885 He was graduated from 
Che Homeopat! Medical College, St. Lou in 1900 and received his medical license in 
whereupon he estal hed himesell a family doctor in ‘Topeka 

He soon became interested in pubis health work and, because of his interest, Governor 
Hoch. in 1905, appointed | » member of the Kansas State Board of Health on whicl 
he served unt 125 

During World Wa Lerrigo ei as commanding officer of Arm Ambulance 
Company 347, which hv 2 instrumental in organizing from the tudent body at Wasl 
burn College iw overseas service in Franes 

\e earl wm 1005 hen tuberculosis was claiming more than one thousand lives eact 
ear in Kansas, Dr. Lerngo re ognized the importance of the tuberculosis problem and was 
one of the persot ost responsible for the organ zation of the Kansas Society tor the 
Stud ind Prevention ol Puberculos erving as a volunteer workel ind officer from 
until 

Thu mterest in tubercutosi sused Dr. Lerrygo to resigi is position as Stats tegistrar 


in 1922 and to accept the position is executive secretary ol the Kansas Tuberculosis and 
Health Association, a position vhich he held until his retirement in 1948 During this same 
ear. Dr. Lerrigo was honored for having made an outstanding contribution to the puble 
health field in Kansa He received this honor it the sunnual meeting of the Kansas Publi 
Health Assoctatiot 

Although officially retired, Dr. Lerrigo continued to write and his last book, The Better 
Half of Your Life, was published in 1951 when he was seventy-nine 

In 1937, Dr. Lerrigo wrote to the volunteer tuberculosis workers in Kansas that, a 
thoug! the vere being illed isionaries, the should not take this term as one ot re 
proach. “In our sense of the word it is good to be a visionary. It may never bring you lucre 
hut it lifts you into the ranks of those who are doing something —going somewhere.’ 

In these words, Dr. Lerrigo ae «eribed his own courageous spirit which he expressed in 
his dedication to the we of better public health and the erad ition of tuberculos n 
Kansa 

WALTER J. MARCLEY 
1867-1955 


Dr. Walter J. Marek ne of the original founders of the National Tuberculosis .\ss 


iation. died on November 5S 1955 
Dr. Marcel was born on September 21, 1867 in Franconia, Minnesota. He was gradu 


ited from the University ol North Dakota und. in 1895, from the Boston Vied 
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eleeted the 


ALBERT J. CHESLEY 


1877-1955 


OBITLARII ith) 
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ritorial Health Officers; Honorary Fellov 


sin: Honorary Life Membership Canadian Public Health 


Vlember American Social Hygiene Association ind member ol 
\merican Association of Pathologists and Bacteriol 


the Rockefeller Foundation, and International 


tinguished Service Medal of the \iinnesota State 
d. University of Minnesota; and Arthur T. M 
vl Territorial Health Officers. He was Diplomate 

id Public Health, anda Fellow of the American 


i symbol mdi 


the Association of State | T Ee of the Royal 
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Dr Chesley lived “public health” for more than half a century —ciaEEEEnemoria 
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PUBLIK VICK RESEARCH GRAN APPLICATION 
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CHEST PH) 1A? 
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THE AMERICAN REVIEW OF TUBERCULOSIS 


{merican Trudeau Society 


Medical Section— National Tuberculosis Association 


1790 Broadway, New York 19. N. Y 


An organization of physicians interested in pulmonary and 


other thoracic diseases, with special emphasis on tuberculosis 


APPLICATION FOR ACTIVE MEMBERSHIP 
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Universit 
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lype of Practice 
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ph cians int health held cor 
cerned with tubereculk 
geons, research worker 
physicians inter 

(Candidates 
recommended | the 
elected t the 


tee acting for 


I will conform to the requirements of membership if elected 


late Signature 


IND PELLMONARY 


is/ 


t emt firet ast 
Year graduated 
“Training 
red uired 
N ame 
\ddress Signature 
Sig ture 
‘ ‘ 
e The Ameri 
na [Disease 
Memb 
ill the NTA 
M.D 
Date Elected Date Notified 


THE AMERIE 


| Why Over 3,500 TB 
Case-Finding Projects 
Annually Use . 


POWERS 
X-RAY.” 
SERVICE 


* POWERS SERVICE IS COMPLETE! 
Powers relieves project sponsors of all 
technical problems. Our experienced 
technicians work to the sponsor's 
schedule, with units able to take as 
many as 200 chest x-rays an hour. We 
deliver fully processed x-rays, with a 
viewer, to sponsor's roentgenologist. 


LOWER IN COST! The large volume 
of x-rays Powers handles nationally 
enables us to cut overhead costs to a 
minimum for each individual project. 


EFFICIENT! Our 20 years of experi- 
ence in chest x-ray surveys from Maine 
to Texas have taught us to do the job 
quickly and effectively under many 
conditions. 


FLEXIBLE! According to the spon- 
sor’s requirements, Powers offers 
either the full-size roll paper method 
or the 70 mm photofluorographic 
method — and operates either portable 
units or mobile units with generators. 


Our technical advisory service 
is available without obligation 
Write before you plan a TB 
Case-Finding Project! 


POWERS X-RAY PRODUCTS, INC. 


G ISLAND 


TUBERCULOSIS AND PULMONARY DISEASES 


POSITIONS AVAILABLE 
AND WANTED 


RATE $34.50 per insertion for 25 words or less, additional 
words 15 cents each. Bold face semi-display $5.00 per in 
sertion for 25 iwords or less; additional words 20 cents 
each. Box number S cents extra Employment Bu 
reaus~$10.00 per column inch. Remittance should a 
company copy and be sent to American Review 


Tuberculosis, 280 Madison Ave... New York 16, N. ¥ 
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AMERICA 


of 


tuberculosis 


REZIPAS 


SQUIBB 


essential drugs 
for chemotherapy 
J 
NYDRAZID 
DISTRYCIN 


DIFCO 


Difco reagents for the diagnosis of 


Group A Streptococcal Infections 


* RHEUMATIC FEVER 
* GLOMERULONEPHRITIS 


O trrers (ASTO) and their relation 
to pathological conditions in Group A streptococcal 
infections have established the importance of this 
determination as a routine clinical test. 


Bacto-Streptolysin 0 Reagent- a dehydrated, standardized and 
stable reagent requiring only rehydration with distilled water. 
Antistreptolysin O titers have been impractical for routine diagnosis 
because of the difficulties in preparing the reagent. Bacto-Streptolysin 
O Reagent is a standardized preparation permitting the routine 
performance of this diagnostic test in all clinical laboratories. 


Bacto-ASTO Standard: an antiserum titred in Todd units 


for use as a control in the determination of antistreptolysin O titers. 


Descriptive literature sent upon request 
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DETROIT 1, MICHIGAN 


A 
S 
O 
| 
| 
| | 
| 
| 
| 


ASSURES INTAKE OF 


BUFFERED PARASAL-INH toblet~ BOTH PAS AND INH 
Gm. PAS ond 12.5 mg. INH 


EPPECTIVE because combinstion BUFFERED 
PARASAL-INH therapy both diminishes 
end postpones development of resistance. 


ECONOMICAL and CONVENIENT because 
40% FEWER TABLETS are required. 17 
BUFFERED PARASAL-INH tablets re 
place 28% tablets (24 tablets sodium PAS 
05 Gm. plus 4% tablets INH 50 mg.). 


WELL TOLERATED because UNIQUE 
BUFFER incorporated in each tablet vir- 
tually prevents GI upset even in cases in- 
tolerant to ordinary sodium PAS 
Sodsum snd saga tree 
Write for samples, literature, complete snformation. 


Sole Canadian Distributors: 
WINLEY-MORRIS CO., 292 Craig St. West 
Montreal 29, P. Q. 
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